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Director's Report 

( 1st April 1971 to 31st March, 1972 ) 

ORCJANISATION 


Oil the 31. St March 1972, the Senior Staff 
consisted ot 

Diredorate : 

Director 

S. K. Duila, B.Sc. lions. (Bom.), B. Sc. (Wales) 
Deputy Director 

N.K Jain M.Sc. Ag. (Banaias), Ph.D. (Illinois) 

Adminisirali\ e and I’inance Controller 

M. K. Choudlinri, B.Corn. (Clal.), A.C.A. 

Accounts : 

.Xccounts Olheer 

S. Mazumdar, B.Com. (CaL), A.C.A. 

Afoinlcnance : 

Station Engineer 

G. B. Singh, A.M.I.S.R. 

Medical : 

Resident Medical Officer 

Dr. (Major I S. W. Rohrnan, M.B.B.S, 

Library & Publicalions : 

In-Charge 

]. N. Sharma, M.A. 

Soils & Meteorology Department : 

Soil Scientist 

S. K. Dey, B.Sc. (CaL), Assoc. I.A.R.I. 

Senior Scientific Assistants 
i\ . ( i. Hhattacharyya, B.Sc. 

.\. K. Sengupta, B.Sc. 

Bolntn: Department : 

Senior Botanist 

D. \. Barua, B.Sc. (CaL), Ph.D. (Cantab.) 

Plant Physiologist 

VV. Hadfield, B.Sc. Hon. (Liv.) 


Plant Breeder 

II. P. Bezbarnah, M.Sc., Ph.D. (Gan.) 

Senior Scientific Assistants 
K. .\. Dutta 
B. \. (iogoi, B.Sc. 

Agriculture Department 
Agronomist 

I’. Rahman, M. Sc. Ag. (Bihar;, Ph.D. 

(I.A.R.I.), New Delhi 

Manager, Borbhetta Experimental Estate 

M. \. Sarma, B.Sc. 

Entomology Department : 

Ihitornologist 

B. Banerjee, M.Sc., (CaL), M.S. (S. I llin.), 
Pli.D. (I.ondon), E.A./., E.R.E.S. (London). 

Senior S('icnlific Assistant 

N. S. Sengupta, B.Sc. 

Mycology Department : 

Mycologist 

G. Satyanarayana, B.Sc. Hons. (Andhra), 
Ph.D. (Mad.), F.B.S. 

Biochemistry Department : 

In-charge 

S. Chakraborly, M.Sc., Ph.D. (CaL) 

Tea Tasting Department : 

I’ea Paster 

R. P. Basu 

Second Pea ’Paster 

S. Sen, B.Sc. 

Third 'Pea Taster 

A. K. ITas, B.A. 
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Research & Development Deparlment : 
Senior R('s('arch l''.ngiiie(‘r 

1). Rarbora, B.Sc. Mining (Banaras). 
M.Sc. Eng. (Londonj, D.I.C., M.EAg.E. 

S(Toncl Research Engineer 

J’. Cl. liania, B.Sc. Hons.(Gau.j, B.Sc. Mech. 
Eng. (Banarasj XL Sc. Mech. Eng. (Man.) 

Senior .\ssistant 
P. Morera 

Sladslic'i Depart metit : 

Statistician 

A. K. Biswas, XLSc. {(hiu.) 

Advisor)' Department, Assam : 

Senior Advisory Ollicer — .Ivjv?/// 

P. (1. Sharma, M.Sc. (Banaras;, Pli.D. 

(London), I’.L.S. 

Advisory Odicers— Xo////; Ranh 

r.K. (diosh, B.Sc. Ag. ( Pat. ., i>h. 1). ^Gornell), 

Assoc. EA.R.i. 

B. (1. Barbora, B.Sc..\g., XESc. .\grononiy 

(EA.R.E), New Delhi. 

Advisory Ollicer designate— .Ve///// Ran/c 

15, N. Bartliakur, B.Sc.Ag., M.S('. Agronomy 

( ( iau. i 

Advisory Officer — R^orth Rank 
IL Mitra, B.Sc. (Cal.) 

Ad V i s o r y O Oic er — C a char 

J. Chakravartee, M.Sc. Ag. (Can ) 

Advisory Department, West Ren<fal : 

Child’ Advisory Officer — West Ren<ffil 

\V. J. (jrice, M..\., Dip. Ag. (Cantab) 

A d vis or y Officer- — • Dooars 

S. Basil, B.Sc, Ag. Hons. (Delhi), .\ssoc. EA.R.I 

Advisory OlWccv —Darjeelinff and Terai 

S. K. Sarkar, B.Sc. (Cal.), B.Sc. Ag. (Banaras) 


SENIOR S'fAl-E MAITERS 

(a) Appointment : 

Mi. S. Sen joined as Six'ond Tea 'Paster on 1.4.71. 

Mr. A. R. Das joiiual as Third Pea 'i aster on 
16.6.71. 

Mr. B. N. Barthakiir joined as Advisory Ollicer 

on 16.8.71. 

Dr. N. K. Jain joined P.R.A. on 2.5.72 as Deputy 

Director. 

(bj Retirement : 

Mr. R. Clhoudhiiry, Manulacturing Adviser and 

Pea Paster ri'signi d iVoni service on 31.7.71. 

Dr. \. B. Chanda, Ollicer in-Charge, West 
Bi'ngal Exjjiaiiiuaital Station, Mai retired from 
tin; Association's service on !51.3.72. 

Dr. \E S. Rao, Sidl Pliysicist resigu(‘d from the 
.\ssot iation’s serv ice on 6.().71. 

Dr. R. N. Roy, Second Agronomist resigned 
from th(‘ Association's service on 28.1.72. 

TRAINEE 

1 en traine<‘s coin))leted the one year course on 
pea (iiilture during thi' )(‘ar under report. Besides 
Mi'inber estate einployei's, tliia'e wiae nominiM'S 
from Mauritius, Sikkim and lea Board. 

In addition, eight employees from MernbiT 
estates completed six months training in vegetative 
propagation and six employi'i's from Mianbiu' estates 
completed three months training in the same course. 

' P( )C R 1 .A r ( ION 1 ' E. R EN ( 1 \l 

25th 'Pocklai Conren nee was held on the 16th, 
17th and 18th November 1971 which was attended 
by 141 Members and invitees. 'The Proceedings of 
the Conference wi're piiljlishecl scperately. 

LECl’URE CiOURSE 

The following Lecture Course were held during 
till! year : — 
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3. Agricultural Chemicals Course (1971) 

Isl (!ourso IVorn 3 1st March to 3rd Aj)ril 1971 
-1(3 Planters attcud(xl. 

2nd (bourse from olh April to 8th April 1971 

- 21 Idaiitcrs attended. 

2. Manufacturing Course 

1st (Ionise IVoni 26lh to 29 ih A[)ril 1971 

- 28 Planters attended. 

2nd (Ionise from 3rd tn hth May 1971 

- 27 Planter" allendcd. 

3. Surveying and Drainage Course ( 1971 } 

N( Clonrse horn 22nd to 2hlh Novernher 1971 
28 ])lant(‘is allinuU-d. 

2nd CIonrs(‘ Ironi 29th NovenibiT to 3rd Decem- 
I)ei“ 1971- - Planters attcMided. 

3rd Clonrsi' from hth to lOtli IDeceinbin* 1971 
22 Planti'rs attendixl. 

1th ( Ionrs(‘ horn 13th to 17lh December 1971 
21 Planters attraided. 

visrroRS 

Soni(‘ oh the Visitors in addition to local planters 
ar(‘ listed b(‘low 

11. K. Jain -Heal, (ieneties l.A.R.l., New Delhi. 
John P. Devine — ^McMeekin, London. 

B. K. Sen (hipta — S. 1’. India Ltd, Calcutta. 


V. K. Saldana— AM A, Calcutta. 

M. Lamond -Chairman I’.R.A., Calcutta, 

Pu-spalata Das — Member F,m])loyment Review 

Committee, Assam. 

D. \V. Beal — I'.A.O./IBRD Coop ; Programme, 

Rome, Italy. 

Mena R. Pnsti'llos — College*, Lagi’na, Philipjrines. 

K. l.etruai'a IBRC^ Washington U.S.A. 

J. A. (Il(‘rn(‘nt Inst. Nat. Agio. Paris. 

A. K. Das Gupta-Cornmissioner of Income rax.As.sam. 
D. D. Khauvilkat Phe B.B.'F.C., Coimbatore. 
Betty Jam* Joins American Consulate Gcncrah 

Calcutta. 

Shibbanlal Saksr na M.P. 

S. B. Patil M.P. 

V. B. Paiadekar M.P. 

Ram Ratan Shairna M.P. 

N. 'Poinb Singh M.P. 

Ilami‘n Singh M.P. 

Mohon Sarnad .M.P. 

S. K. M(*hra — \'ie(' Cluiirman P.R.A. 

\\. S. l\(Migar -Direr tor, R. R. L., Jorhat. 

Carlos Vidalon - World Bank, Wa'^hington US.\. 
Lrcel Lpjrright .Mr,') -do- 

.\n(‘ Stain -do- 

S. Muk(*i ji -Krishi Bliavan, \. Dellii. 

Maxwell Mayras S. D. Stale Uni\eisity. Brooking^, 

USA. 

V. Nayudama Director (General C.S.I.R. 

R, L, Hards- (Iliairrnan London .Seieniilic Comm. 
11. Vai'dhan— Shaw Wallace (S: (!(’. 

A. Chakravartti — Hindusthan Steel tK: Co., Ltd. 

B. R. Vohra (Ihairrnan, Pea Board. 

M. K. DiCta — Director, Pea Dr velopinr nt 'Pea Board 



Advisory Department— Assam 


GENERAL 

Posting and Transfer 

Dr. K. (ihosli joined al d’oeklai as Advisory 
Oflicer, South Bank and Mr. J. (diakravartee took 
over the ('har|L>e of the Claehar Advisory Department 
froiii tlu' niiddl(‘ of fVbniary 1972. 

Weather and Crop 

In m'lK'ral, .Assam [)rodue(‘d inor(‘ ero]) eomj^ared 
to th(‘ pr(‘vious yc'ar and with tin* im])i()vemciil 
in th(' field inana.i(('inent praeliecs, it is expected 
that this trend will continue duiin<^ the m‘xl (Vav 
years. In tlie .\orth Bank of Assam, the eroj) in- 
crease's in Borsola, and IV'/pur sub-areas wen' spi'e la- 
cular. In some estates of the 1 lailakandy, Dappy 
\Ailley and Longai Sub-ar<‘as of (lachar, n'cord 
crop was liarve'sted although in souk' other ('state's, 
there was re'duclioii in crop outturn due to hail 
damage in tlie early part of the' se'ason. 

Advisory and Extension Services 

Visits to Estates : 

As in the pre'vious yeais, the demand for tlu' 
Advisory visits was e)n the incre'ase from the' Membe'r 
estate's. Spe'cialist ofliee'is also ()aid visits to ('state's 
whene'\er it was possible for the'm. rhe'ie* was a 
p(')sitive re'sponse from the Mc'inbe'r ('.state's to follow 
the' general recommendation.v given to the'in as far 
as was possible within theii financial iind adminis- 
trative limits. In addition to the' gene'ral j)robl(‘ms, 
discussions during the' advisory visits concentrated 
around topographical planning, e'ontonr drainage' 
and contour planting, use of herbicide's, bringing 
up of ) ()uug te'a, foliar application of trace e'lements, 
potash nutrition, ve'ge'tative* propagation and re- 
juvenation of rnature? te'as. It is hoj)ed that furtlu'r 
discussions would continue on the''e points with 
the Member estates to implement tlu"^e‘ fie-ld manage- 
ment pi'actiee into their preygramme of work. 


District-wise advisory visits paid weie as follows : 




No. of 

No. of 

Distiict 

Total no. 

estates 

Memiber 


of visits 

1 visited 

(‘states in 



1 

1 

the district 

South Bank 

210 1 

' 132 

24.3 

North Bank 

202 

7") 

})() 

( 'aehar 

On 

31 

3() 

Total 1 

197 

230 

307 


Field Management Practices 

(a) Land plannting and drainage : 

rh(' Surveying and Drainage' (!ourse had a 
direct impact on the plantc'i's who are' now becom- 
ing much more' conscious about the need for efiicient 
land planning and drainage' systems. Beside's im- 
provement in the' (‘xisting drainage, a number of 
('States showe'd ke'e'ii inte'i'e st on to[)ographical plant- 
ing of extension and replanted areas. Re'gular 
advice on tlu'se' aspects of field manage'ine'nt was 
given to the Member (‘states and luxessary he'lp 
wa*- rendered in imj^lementation of the^se programme's 
whe're've r possible'. In man\’ e'c.se's, where the' drain- 
age' was not ade'(|uate due' to lack of j)rop(‘r outfall, 
e'm{)hasis was given to find out alte'rnative suitable 
outlets l)y h'vel surve'y. Whi'ieN'en' these were done, 
the tea startc'd showing signs of improve^ment. I 'he 
importance of pro])e'r si/e, shape and gradient of the 
main and sub-main drains for efiicient discharge 
of the drainage water, however, was not fully realise'd 
by the majority of ('states. It was stressed on many 
oeeasions that a good drainage' system inside tea 
se'ctions might well be nullified if the outlet remained 
|)o()r or main or sub-main drains were not adequate 
in si/e. In the! North Bank and (lachar, the old 
.system of de'epening the old sub, idiary drains runn- 
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iiig down the slopi;s was discouraged and modi- 
licaiious in the alignment, wherever necessary, 
wc're. suggested. These suggestions met with good 
success in many Sub-areas. 'I’he advices on level 
survey and conlour drains were followed when* 
funds and facilities were available but in many 
eases, due to the time limit fixed by the Tea Board 
under the Replanting Scheme, correct drainage 
systems could not be laid out. In Cachar, where 
drainage is one ol‘ the most serious problems, most 
estates obtained good results by isolating th(‘ Hats 
b) j^rovidiiig deep ptadmeter drains at the loot ol 
the deelas'. A demonstration on surveying and 
drainage was held during the year in one of tin* 
Member estates which was well attended by the 
Managers and Assistant Managers. A full discussion 
»)ii the net‘d of' contour and l(‘V<‘l survey and provision 
of ermtour drains was held at the demonstration 
sit('. Cachar estati's were now convinced of the 
need t<> ]^rovid(‘ ( ontour or grad(‘d contour drains 
on teela slopes and this had now become a n-gnlar 
])ractice. Master row ])lanling had not yen been 
Inllv accepted in (Jachar as well as in the' other parts 
f)l As^ani. 

Difliculties coniiiuu'd to lx* expindeuccd by a 
number of estates whose miiin drains still ran through 
land not belonging to them and were often bunded 
lor ticking or paddy cultivation by labourers or 
outsiders. 'Fliis caused backllow of drainage* water 
and reduced the ciriciency of the good drainage 
system inside the estate. 

[[)] Pruning cycle; 

In general, most o( tlu! large, estate's follovve*d 
a three-year pruning c)cle of Prune Dee'p skiff - 
Medium . skiff, but many other estates had be*eu 
trying out a four-year cycle with lighter fe^rms 
of skiff or imprune, or a three-year pruning 
cycle with level-off skiff or unprune in the third 
ye'ar. Phis tendency of a longer jnuniiig cycle* 
was relatively more marked in the North Bank of 
Assam and (laehar although some of th(* estaUs 
still continued to remain on a Iwo-yt'ai cycle in the 
North Bank .and Assam Valley. v\ few estate.^ in 
the Nowgong Sub area continued to follow a two- 
year pruning cyehi of Prune— Deep skiff although 
a number of estates had extended their pruning 


cycle with one or two years of unprune in the cycle. 
Stepped-up plucking in the pruned year, followed 
by unprune gave good results in a number of estates 
in the Assam Valley. A few estates in the Assam 
Valley still continued to prune the bushes annually 
for fi'ar of losing quality! 

Rejuvenation pruning was introduced in the 
North Bank and Ciachar during the last tew years. 
Initially, most estates were hesitant to do this pruning 
lor fear of high mortality but as a result of regular 
advieo on proper method and time of the operation 
it had proved to be a success with many and the 
correctness ol the step had been increasingly accepted. 
In the South Bank, rquvenation pinning had just 
taken a start t‘xcept for one group of estates in 
Doom Dooma sub-area where this stej) was being 
iried during the Iasi thn‘(‘ In four years. 

The Advisory OlTicers remained alert during 
iheii visits to the Mi mber estates and wherever 
ilx* standard of held work was not satisfactory, 
advici' was givin and the proper methods were 
demonsirati'd on the spot. 

Shade : 

riieri* was a growing lev-ling among some estates 
in Upper Assam that shade should be reduced dras- 
tically. Whili* advice on judicious reduction in 
the heavily shaded sections was given, caution was 
expri-s.sed by the Advisory Ollicers against any drastic 
reduction until compli te evidi nee to support this 
view was obtained. It was idso pointed out that 
the amount of shade reipiirement will var\ with thi! 
kind of tea. 

In Uachar, there was some, improvement in the 
shade status. fhe extreme variation in shade density 
ill the district still remained to be attended to, al- 
though efforts have been made to induce the. e:>taUs 
to plant uj) Indioofera teysmmii for providing quick 
shade until the permanent shade trees took over. 
\Vhere\x*r it was heav\ , judicious removal of the 
shade trees like Mbizzia procerGy Albizzia moluccana, 
cankered Albizzia rhinensis and dassia siamea w'as 
suggested ,and was lollovyed by rnany. After a long 
presuasion, many estates in. the North Bank started 
thinning <»ut the heavily shaded teas. Albizzia 
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proma an I Albizda chinensis were the lirst U). be 
taken out I'rom lliese an'as. 'Iho estates having 
no proljlem with A/hizzio chinensis were, however, 
advised to eontimie with ihi*^ sp(‘(:i(\s. 

In general, Albizzio. odoralissima, Albizzia lebbek. 
Dcifis rohusta, eontinut^d to Ije the common perma- 
nent shade trees. Acacia lenticulatis liad l)een tri(‘d 
in some estates witii good resull.s. Dalhcrdd soicca 
was also I’ound to h(“ succes.sriil in a number of estates 
and its use a^ oik* of the permaiK'iU species was 
<'ncourag<al. 

J’he .\d\’lsoiy (^llieers continued adxising Mem- 
])er estates to establish temporary sha(l(‘ ol Infli^ojaa 
leYsmanii at closer spacing of 1.5 m ' 2.3 m in ('\l(‘n* 
sions planting and replanted areas orioi to planting 
out l(‘a, in prefereiiet* to green eroj)ping. This 
item of th<‘ field rnanagemeiil praeti( was gradualb 
gaining ground among the estates in all areas. 

rh(‘ need lor making |)ro[)er j)laniiitg pit';, 
manuring at the time and sui)s(‘(|U(‘nt to planting 
out shad(‘ tr(‘es and ali(‘r care inehiding sj)raying 
against pests and dis(!as('s were stressed during tin* 
visits to estates. 

(d Cultivation and Weed Control : 

It was heartening to see tliai einnnical wee<l 
control was accepted by mort‘ and more estates. 
rh(‘y ha\r realised that this was not only economical 
in the long run but also allowed th(' labour to bt‘ 
utilised (or other productive* work dttriug th<‘ grow- 
ing season, rhe commoti herbicides us(nl wen* 
Paratjuat (Gramoxoncj, 2,1-1), Dalapon, Simaziru! 
and Diuron ( Karmex) singly or in x arious combi 
nations, A mixtun* of 2,4-1) @ 2 kg (a.ij plus 
2, 4, .5-4’ (a] I kg fa.i) per hectare was recommended 
for killing hardy creepers insid(' tea by careful spot 
spraying, and shrubs and hardy weeds in non-tea 
ar(‘as. 

Use of suitabh’ herbicides in yoinig and newly 
planted tea areas proved successful with those who 
could use these carefully. In general, manual 
cultivation was discouraged except where filling tip 
of tin* depressions was necessary and wh(‘re paucity 
of funds or non-availability of the chemicals stood 
in the way of chemical control. During the advisory 
visits, the correct time and method of application 
of these chemicals and spot spraying wenr stressed. 


(cj Manuring : 

Potash manuring conliniK cl to be the talk oi* iho 
yciir and in general good results wen* obtained by 
blanket application of potash at 80 - -I20 kg/ha 
wherever tin* available potash content was below 
optimum. Not only the ne<'(l lor potash application, 
but also its beiK'fieial t'ffeets in teams ol crop yield 
and g<‘n< ral impros einent in tin* liealtli of the bushes 
W(‘re realised by the I'slale managers. I'his was 
ahundantl) clear from the willingness of the managers 
to apply potash. It is e\pe( ted (hat tin* use of potash 
will prcjgressively iiiocase e\ery year. Unfortu- 
uately, many estates could not apply potassie ferti- 
lisers dtie to their non-availabilily. fit spile of our 
advocating potash application, some estat(‘s in the 
Xorlh Hank, did not go for remeflial dres.sings at 
high lales. 

Nitrogen had been generously applied during 
the y(‘ar and in tlu' Sou lb Hank, ii was increased 
to abotil l.Sf) kg/ha in many estati's. Urea was 
usi‘d in place orsnlphat(‘ ofammonia to a i ()iisi(j«‘i’able 
extent. 

faieouraging i (suits in terms ol’ crop yield were 
obtained froiTi application of trace elc'ments viz. 
/ine, .Magnesium, Manganese and l^oron. Some 
(!sta(e^ had already gone in ibr fi(*ld trials this year 
nndc'r c'ommereial conditions. 

Where phosphalic fertilisers were used, triplej 
superphosphate, di and mono-ammoninrn jthosphates 
wer(‘ recommended in ])r(4erencc to single super- 
j>hos[)ha((\ 

(f) Plucking : 

I he (act that a good plucking standards is of 
prime importance* in maintaining (piality , was gradu- 
alh realised In most estates. 

4 he improving trend in the sfandard of plucking 
in general was an achievemeni of the advisory ser- 
vices offered by this department although much 
was yet to be improved in the* lighter skilled and 
unpruned leas in some estates. It was particularly 
pointed out tliat large quantities of le^al could be 
lost due to iueiricicni plucking. 
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(g* Mulching 2 

\VluTcv('r aclcqual<‘ iniilcliing could hv. done, 
die young tea lieiiclitcd to a large ext<;nt. lu most 
estates, liowever, suitable mulching materials wvre 
not available to cover large areas ol' extension or 
replanted teas. Advice on growing suitable crops 
for mulching like Guat<nnala and Pusa Giant Hybrid 
Napier in waste lands, Jtoola edges etc. was followed 
by many. Growing ol* these grasses inside the young 
tea areas was discouraged. 

(h) Low tipping method of bringing up 
young tea 2 

rh(‘ fast rale at which the low tipping m(Uhod 
ol bringing up young tea with and without plugging 
was lollowed tlnougliout Assam, indicated the success 
and its aret‘plimc<‘ by Member estates. Apart 
from clones, some' esiats tried this system with seed 
plants as well, and wheri'ver it was l'ollow(‘d properly, 
i’f)od ri'siilts w('re obtanu'd. 1 lu* Advisory Olhceis 
howe\ ('f, most ajUly pointed out that the success 
of this system la\ in. ellicient weed control, maintain- 
ing the liealth ol* the Inislu's inclucliitg ad<‘(pial(* 
manuring, projicr plucking and raising the talde 
only wIkmi it Ix'comes lull. 

In ilu‘ North Bank, tliis nnuhod did not produce 
encouraging results in replanted tea where the above 
prcM'eciuisiies were not properly adhered to. In 
.such cases, achicc' was given to raise the table* and 
improvt' the genc'ral health of the bushes. 

I'here was a growing h'cling that higher rates 
of manuring than was normalK' followed in the con- 
\<*nlional method of bringing up young lea would 
!)•: henefRial in this new system. laicouraging 
r< suit'- were obtained by estates who used 10 g V.'!'.!). 
manure* mixture at six to eight weeks interval three! 
to four time's in the first year after [planting as sugges- 
ted by the Advisory Otlicers afte'i* careful observation 
of the genend he alth and growth of the plants. 

d ) Other field management practices : 

d'he* art of e:le ft grafting was masteu*ed by me)re* 
and me)re e'state's during the! yc*.ar and this was aece'p- 
l(*d as an e stablisheid method fe>r cpiick mulliplicatie)n 
of e lonal material by many estates and lor the con- 
version of old seed baris to cletiial see'd baris by some. 
The estates were advised to select good, healtliy 
and \ igen'ous stocks fea' better success. 


In general, vegetative propagation was a success 
with most estates although in some rases, use of 
misnilabh* soil, im])roper lilling ol sleeves, loose 
planting of euttiiigs, use ol' unsuitable ( ullings, heavy 
drip damage and iru'llicit nt drainage were respon- 
sible lor misali.sfactory rc'snlts. Suggestions to 
o\’<!reom(' these wert* oBered wliercvt'i* it was neei'ssary. 

'There was a lii'avy demaufl I'or clonal euitings 
fi'om M(‘ml)er estates. I he ( 'achar Advisory Branch 
sup].)li('d about B."). ()()() cuttings while the North 
Bank Biaiuh Mipj>lied about l,lB,r)()() euttings to 
Member estates. 

Clonal planting and introduction of new 
Tocklai clones 

Th(' Ic'inpo of rapid eluingcovi r from planting 
out seedling teas to more suitabh* eolon('s in C.aehar 
coiitimied. In addition to TV 1 and IV 9 which 
were used cpiiti* (‘xt(‘nsi\M']y, demand for tin* more 
recently i‘el(*as<'d eloni's lik(* IV 14, 1 16, IV 17 
and 'I’V IB had be('n increasing. Amongst the 
Tocklai cloiK's, TV 9 and TV IB were suggested 
specially for inhlling. TV^ 1 was also suggested in 
seme cases. 

Pest and Disease Control 

Red spider eontiniied to be the major i)esl in the 
South Bank and Gachar wliih: its incidence in the 
North Bank had remarkaldy redm'c^d. In general, 
<*lli('ienl propliylactie spraying ol' the reeommi'nded 
aimrieides like I'dliion, I edion, Kelthane (*t('. jjroved 
uM'ful. However, the degree of control, in most 
('as('s, dejR'iuh'd on (h(' elhciemy of spraying and 
ihe choice ol* the eh<'inieal. Tlu! incid<'nee of scarlet, 
purple and pink miti's was also reported by some 
of (he Member ( stales in the Sc^uth Bank and ( .aehar. 
Scarlet mite a])peared mostly in young and uupruned 
leas. In the North Bank however, purph* and 
searh't mites rc'inained the major pests. Although 
scarlet mit(‘ was on tin* decline, the severity ot 
purple mill* iiicidc'nee continued to remain high 
and this caused lu'avy leal fall duriug the dry mouths 
in the North Bank. 

Looper and bunch caterpillars were reported 
by a few cstaU'.s of Gachar and the South Bank. 
In the North Bank, looper caunpillar did not give 
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nine 1 1 iroubJe but thir red b tein borer couiinucd to 
jK)s(* a problem lo (he estates vvi^ll-kiiown for this 
pest, i'he Advi.vory Officer poirUed out that i( 
was necessary to spray (he frames of (lie busluvs iu 
lime and the areas kept eli'an. 

I)iirini»’ (lie y(‘ar under review, sudden outbreak 
()[ gveen \\\ iyassids) \u a\\ the Snh-aveas of the North 
Ikiuk and iti a lew es(at(‘s ol (!achar and th(‘ South 
Bunk was si^nilicuui, ihrips, I Icfopeitis, flush uoi/n 
a/id aphids ajjpt'arcd in varsiin^ dcL>n‘cs. .\p/iids, 
L;r<'en (lies and scal(‘s we re also observt'd in iIk^ nur- 
seiies. riiiodan was most eorrimouK used against 
these insects. Sumithion also gave, good control 
wlu'n- it was used, fii some estates ofClachar where 
/aloiK' was tried against fhrips and green llii's, 
(excellent control was obtained. Malathion gavT* 
(‘xcellent control ol' scale.' . 

( ank('r on shad(‘ trees rc'sulting primarily from 
tin' attack of beesmi and r(al rust wi'ia* re- 

ported on Alhizzifi chiueusis, Alhizzia prncera, Alhizzio 
IMfk and Albizzia odoratissuna. In sonn* estates 
of I l<ij)py X’alh'V in (lac har Derris rohusfa was reported 
to ha\(‘ been atlaek(al by sj). in addition to 

(lie grubs of i'er/imbycid beetle vvlu i'e it was thought 
that ^(‘veral species could be responsibh* for the 
canker on (his shade (r(‘e. 

Leaf eating insects wen* most |)revalent on 
zzin odoralissima, Albizzia lebhek, Denis robust a and 
ludi^ofera t<ysmanii. (iood control of most of these 
pests was obtaiiu'd by using I hiodan or Sumithion 
at the re( ommended doses. 

Red rust and black rot continued a'' important 
diseases in (ht* South Rank and Lachar. riu' in- 
crease' in the incidence of black rot in ( laehar was 
jjossibly du(‘ to larger areas re'maining unprum (I 
during tlu' mon* recent )('ais. It was observe'd 
that blanket application of jiotash at higher dose's 
r('duce;d the intensity of red rust. Some estate's 
in Oachar obtained good re'sult against red rust by 
spraying potash along with eojjpe'u fungicide's. 

While red rust was localised in J’ezpur and 
Jiorsola Sub-areas of the North Bank, black rot was 
fairly heavy and due. to he'avy rain in May, it appi'a- 


re'd e-arlier in the .se'ason. It was only after a Semi- 
nar on black rot organised by tin' Advisory Depart- 
ment that many estates look up the problem more? 
seriously. IBe? ge'ueral fee'ling that this disease? 
was associate'd with te'a for the last 50-60 years but 
was n('\e'r able to kill the bushes, still stood in the 
way of intensive' treatment against it. The e'sta(('.s 
were, howeve'r, ivgularh- reminde'd of the' loss in 
terms of croj) vicld due to these' di.sease's. Thrrc 
Wcis an outbreak ol hlislvr hlighl in many estates 
in the eastern pat I ot the Xorth Bank; Uj)per and 
('('utral -Vssam. I'he e'slatcs were advise'd to re'/nove 
the \ e)img shoots by plm king hard to the? janain 
and to spray the alfe'cted areas with coj^pe'i* fungi- 
cide's at an interval of 7-10 days. 

As in the pre^vious year, short supply ot suitable? 
insecticides, acierie ide's and fungicide's during the' 
p(?ak periods of pest and disease incidence's causerd 
a se'rious .se'tback in elle'ctively controlling the pe^sts 
and dise'ase's. parlirularly, in Lacliar and tlu' .North 
Bank. 

Extension, Uprooting and Replanting 

(loiitra.iy to e'arlicr \cars, more' attention was 
p'aid by the* (‘stale's to e'xte'iision and re'place'inent 
plantings titan nproetting and replanting whe'ie've'r 
suitable laud was ava.ilabli?. Some of the reasons 
for (his change' were? : 

(ay I'he* Land (le'iling Act ol tlu' (ioxernme'nt 
of .Assam. 

(1) Inadeepiate rehabilitation williin the' mini- 
mum period of nine' months spe'eilied under 
the' l ea Board Replanting Subsidy Sehenie'. 

-Non-availability of suitable' traetors and 
ecpiiprnents for deep snbsoiling and 

(di Unsuitability of the? uprooted areas for 
ie?planting, due* either to ewtensive soil 
erosion or drainage problems. However, 
uprooting and replanting wa.s done? wbere'ver 
it was possible*. 

rile* estates were' advised that luxuriant giowth 
of the rehabilitation crops was one of the pre'recpii- 
sites to harvesling the maximum from the r(*plaut{?d 
te'a. Stress was always give'ii lo |)ropcr pre'parabou 
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ol' the land and contour drainage in extension and 
replanting are.ts prior to planting out tea or rehabi- 
litation croj). Besides Mimosa invisa, Guatemala 
and Pusa (riant Hybrid Napier, some estates were 
trying Java Giironella grass lor rehabilitation of 
land. 

Closer spa( ing inther single hedgi* or in n gnlar 
or staggered doubb* Inxlge was advised lor l)oth 
replanted as well as lor extension areas, Deptnid- 
ing on the type ol clone, soil, climatic conditions 
etc., a population betw»‘en II, OIK) to 17,501) p<i- 
heetaiH* was a(K iserl. 

Agricultural Machinery 

The heavy and powerful tractors wei’</ not in 
siglit. rh(‘ usi‘ of two tractors for subsoiling ah 
tliough suggested by this Department had not \(*t 
been v(‘ry wid'.'ly adopted, 

.Vspet- B.iek Pack s|na\(‘rs went* found to bi' inoie 
convenient by Ok* (‘Slates Idr lu*rl)icide sp!.i\ing. 
althougli some of tlumi still «is('d (h<- k!iaj,).Nack l\p<‘ 
of spra\'ei>’. Many < .tales (oniinu 'd to complain 
al>out th(‘ in«‘Hiciencv of iiidig(mou>iy manufac tured 
engine's usc'd in the powe'r spraxc'ts like Ja.wan. A^pet? 


Bolo, Autoblo and Micronette which vveie commonly 
used by them. As in the previous years, it was 
felt by many that facilities for repairing these power 
sprayers locally and availability of spare parts were 
still lacking and unless the situation was radically 
imj)roved, thine would be a great setbiick for increas- 
ing use of these machines. 

Meetings 

Area Scientific Committees : d’hi re are thrci* 
.\rea Scientilii' ( .’ommittees on the South Bank, 
two on the .\orlli Bank and oni' in Gachar. During 
(he yc'ar, a total of 15 meetings was he ld c,s iiiidrr : 


Sonih Bank. Ikist ... 2 

(Iciitral ... 1 

,, Wc'si ... 2 

Xcalh B;iid<, I'.ast ... 5 

,, .. West ... 5 

( kiehar ... 1 


rile A. S. ( !. mc'elings wc'i'c* followed hy gi'onp 
discnsdons. ( loiitiniit'd interc'st was diown in the 
Aiea S(icntijic (iominittecs rnc'ctings and group 
discussion^ i Mauagc'ts’ meetings) in all the Sub- 
areas. 
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Advisory Department — West Bengal 


GENERAL 

1 fic \V(‘si Advisory Dcparlmnil ronsists 

ol llif 11. (^. ollirc and plots at Xagrakata wlioro 
Inc (Ihicf Advisory OHiccr, Wot Bcni^al and Advisory 
Ollic'cr, Dooars K'sidc, and an ollicc in DarjcdiiyiJ 
wIki'c the Advisory Olliccr, l)arjeciini> and 'I’crai 
resides. 

( ^msefjiient on reoixanisation, the soil le-stini^ 
laboialory at Mai was closed towards (he end ol 
the year under re\ i('W and tin* junior and subordinate 
stall’ transl’erred to 'loeklai or Xagrakata. Hr. 
X. H. (Mianda who was in charge of the laboratory 
has retiK'd. l lure were no other changes in the 
SI iiior stafl', die ( Ihief Advisory Ollieer, West Uengal, 
however, was away on long leave lor the period 
July to September and the Advisory Ollieer, Dooars 
for th(' pe riod Decembe r to the' middle* e)!' k’ebruary. 

During (he* ye‘ai the Adxisory Ollice-rs in the* 
Dooars and Darjeeling concentrated on routine* 
advise)ry teiuring tf) Me’mber estates. I'he (ihief 
Advisory Ollice-r, We*st B(*ngal was kept e)ceuj)ie'd 
ewer the supervision and conduct of held e*xperi- 
meiits and Dr. X. H. (Chanda looke*el after miniature* 
manufacture* of e*xperime*ntal samples in the Dooars. 

VISITS 

rite Advisory Ollicers whe) eoncentrate'd e)n 
routine te)uring, made all elforts ter eilfcr their service s 
to e*ve’ry Meanbcr estate twice* during the year. I he 
(able bedow gives the break down of the visits made* 
in each district. 


i 



Xo. of .Mem- 

1 

Xo. of 

Xo. e)f Me’in- 

be*r estates in 

District | 

visits 

b(*rs visited 

the District 

Dooars 

lh2 

77 

92 

Dai j(*e*lingi 




including 




Sikkim 

__ „ 1 

41 

! 


'J’e*rai 1 

37 j 

17 j 

18 

'I'otal 

1 

231 

135 

1 

157 


rhere wiis a large increase in the number of 
visits to estates in the Dooars but einly a slight in- 
crease in the number of visits te) e'state*s in Darjeeling 
and the 'I'erai. It is satisfactory to be al)le to record 
that out of a te)tal of 157 me*mbers in We st Bengal, 
emly 24 (18‘/[,) did not make use of our touring 
service*s; the corresponding ligure for the previous 
year was 45 (28‘\d. 

In addition to the visits de'tailed abejve, the 
C'.hief Advisory Olliccr, W est Bengal, paid 50 visits 
to e'X})eriments including the* CHonal Proving Station 
and the* Advisory Olhee'r, Darje'cling paid 25 visits 
to e'xpe rirncnts. 

( )nc<* agair. our ad\ ice has be*cn ge nerally le)llowed 
anel se‘ve*ral estates hase* informed us that the* results 
of e)ur advie e have* bee n of considerable bene*lit to 
the*m. 

In getu'ial all elistricts sulfere'd i’rom the e*ll’ecls 
of the* early dre)ught in 1071. Iloweve’r, rainfall 
was gooel in April and May with the* i’(*suh that 
the* ill e‘lfe*e'ts of elrougiii we re* to a large extent nulli- 
lied. Most (*state*s linisheel the* 1971 se*ason with 
an iiierease*d total })roduction. 

.\ fair start te) the* 1972 se*ason in all ehsirie is was 
pre)miscd b\ ge)oel e*arly rain in January and f'e'bruary. 
I’his was marked b\ imprece'dentexl, wiele-spreael 
hailstorms in the* De)oars and re*rai starting al)out 
the fourth we'e*k in March. I'he'se ce)ntinue*d until 
miel May and the* after e*nects will l'e*aiure in the 
1972/75 report. 



Miniature manufacture of the 
Clonal Proving Station, Darjeeling 
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I’lu- principal points arising from advisory work 
arc discussed liricliy below. 

]. Soil Managemeni 

a) Land Planning and Drainage : riu se 

topics mainly concern (stale" in the plains areas 
ot” West Be ngal. Land planning and drainage has 
been one of the most common topics I'or discussion. 
It appears that jdanlcrs are quite conscicius of tiie 
impoitance ol' land planning but as this is a big 
chang(‘ from the orthodox methods, there is a certain 
amount ol reluctance* to go ahead with the new 
system. \V<' ha\{', hovvexer, tcmaciously stuck to 
f)ur point, that there can be no cfunpromise between 
lh(‘ old and the new systems, and this stance has in 
many ca";cs proved cHective. It has b(‘eu our ex- 
perienc(' that onca* w(' have* been al)l(' to sell our 
ideas to a manager and he has im))lemeiU<'d them, 
he is generally so pleased with the results that he is 
unlikely to change beck to the old system again. 

The idea of land planning is definitely gaining 
popularity as we are receiving more and more rc*- 
quests liorn our Members for help, sugg('stions and 
guidanci* in the matter ot' land jilanning. W'(* have, 
however, (un})hasis(*d that good .'idva!U'<' planning 
and a complete level survey of the (‘state are the 
two most important prere{|uisites lor c(hci(*nl land 
planning, and in this r(*sp(*ci tin* nuinorandum on 
land jilanning (Memorandum No. 28 1 should lx* 
of great h(*lp. 



Four years old clonal tea at Ging Clonal Proving 
Station brought up by step-up plucking 


Plans for the realignment of drains in established 
tea liased on tlx* topography and .sod texture have 
been drawn up for several Member (^states. 

(bj Mulching : VW* have strongly recomnnu- 
ded mulching in young tea that lias not yet fully 
covered the ground and in Darjeeling more estat(*s 
have stait'cd planting mulching crops. However, 
young lea remains poorly mulched or (‘ven uiimul- 
ehed as tlx* cost of mulching has gen(*rally been 
found to be prohibitive. In ord(*r to minimise tlx* 
cost we have advised (*stablishmenl Mimosa itivha^ 
(iuat(*inala and Xa|n(*r grasses at least a y(*ar ahead 
ol extensif^n planting, and to utilise the green crop 
or the grass(*s thus obtainc'd lor mulching at ilx* tinxi 
of planting. I'or the purpose ol' toi)ping up of mulch, 
estates have been advis(*d to plant all vacant ar<‘as, 
along roadsides and boundarx lences with grasses. 

(c) Cultivatiofi. & Weed Control ; Cailti- 
vation has 1 )(*(‘m discouraged generally in all districts 
e.xcepting when* it is necessary to level off the ground, 
prior to tlx* start ol' chemical weed control and also 
in Darjeeling when: roots have become exposi'd. 
Jn the Dooars large scale chemical w(‘(‘d control 
has b(‘Coirx‘ common. In tlx* d’erai the use of weedi- 
cid(‘s became more popular. In Darjeeling, the 
use ot w'cedicidc's on shapes of 1 00^’, » was advised, 
provid(*d that the r(*c()mmended precautions W(‘re 
taken to conserve soil. .Ndvisorx ollicers ibund that 
a considerable amour. t of time during advisory 
visits was occupied on discussing this subject. 

2,4 D and (Iramoxoix* are the two most widely 
used herbicides in tea. It is gratifying to report 
that Mikama, which was fast b( (‘orning a big nuisance 
in tlx* Dooars tea areas, was kept under control 
last s<*ason by intensive sjjraying with 2,4-ld. 
Instates ha\e been asked to kccj) a close watch on 
this weed and also to control it in non-tea areas 
whicli ar(‘ the potential sonrc(*s of i einfestation of 
tlx* l(*a arc'a. 

2. Pruning and Plucking 

(a Pruning Cycles ; In the Dooars and 
r(*rai a thr(*e yi*ar jjruning cycle of light ])rinu*, 
deep skiff and medium, light or le\ cl skiff continues 
to be tlx* inost popular. Advice has l)eeii gi\ en 
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on several occasions on suitable four year cycles. 
If labour for plucking and useful early rainfall are 
available, then the longer the cycle the higher is 
the crop. Special cycles f)r droughty areas such 
as the South ferai and sandy areas in the Dooars 
have been advised. We have slressetl the lact that 
no one cycle will meet all the recjuirenu nts of the 
larger variety of clones ai\d jats now jjlant(‘d. dilfeiTMit 
frame heights and the varying soil and climatic' 
conditions, all of which will impose limitations and 
these must be taken into eonsideratic^n wlien decid- 
ing on a pruning eyc'h'. 



T.R.A. Meteorological Station at Nagri Farm T.E. 


'fovvardr llu’ end of the period under re\'ievv 
gi’('at interest has bee n shown in tin* (jin stiou of 
reju\ cn 'I i'ni ol old mature tea. It has been '‘tressed 
that for this ojteraiion to bt* suecessful, careful aeb anee 
planning is an (‘sseutial prerequisite. 

'flu' new method of bringing up young tea has 
Ijy and large |)rov('d suecessful in the Dooars. In 
areas that are not particularly drought prone, it 
has shown good results (wen without irrigation. 
It was, however, cjuitt‘ el('ar that for this method 
to be successful undei' the droughty conditions of 
the Dooars and ferai the young plants must be well 
established iu the held and perhaps for this reason 
wherever it was introduced in the second year after 
planting rather than llu* first year of t'stablishment, 
the results had bi'cn particularly (Micouraging and 
yiekb upto 17()0 kg ha had been obtained iu the 
very first year of plucking from uuirrigited 
fields. 


In Darjeeling, we have advised that the pruning 
cycle be geared to j>roduce the maximum first and 
secoi d flush crop, bearing in mind the limitations 
imposed by the ability of the labour to keep i)ace 
with the plucking rounds. As a rc'sull of this adviei* 
there has been a tendency to increase th(' length 
of pruning cycles by the introduction ol a di'cp 
skill'. 

(b) Plucking : .\d\ ice on plucking and ti|>p- 

ing measures was lre(:[ui'ntly given, d’here is still 
plenix of scoj)e lor imjirovenn'nl iu tlu' plucking 
standard, (‘specially in skilled tt'a. 



Mulching of young tea with Guatemala grass 
. at Longview T.E. 

I’hcrc was a iciuU'ncy in sonu' estates I'or the 
rise ol the table to lx* unnecessarily e\('essivi'. I bis 
has iesult(‘d in loss in crop and has been lh(‘ subject 
for report following lours. An inqirovement on this 
front in Darjeeling report(‘d last \(‘ar, has ('onli- 
nued in the year under review. 

3. Planting 

(a) Infilling : file good progress in this 
field r(*poiT(‘d in tlu‘ 1970/71 re|x)rt continued cm 
plains estates. Prc'liminary results from an infilling 
experiment indicated a 25% gain in crop from infill- 
ing two plants per vacancy with a vigorous clone. 
In view of the sc'vt're cold weather drought ofleu 
experienced in the Dooars, we ha\’e suggesied 
spring planting for infills. 

In Darjeeling, very little progK'ss has in g(‘n(‘ral 
bi‘en made over infilling and in spile of our r(‘p(‘at(‘d 
advice most (‘states failed to infill following heavy 
pruning. 
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(b) Extension ; Although extension planting 
is most desirable, we have often pointed out that it 
is not economical to extend on land which is 
chemically oi physically unsuitable for tea. Such 
land in our opinion is more profitably utilised for 
growing suitable mulching crops. 

Extension planting is often done on thatch baris 
without first eradicating thatch. CU)nsequently, the 
young tea suffers a great deal from (hatch competition 
and remains backward for a considerable time. 
With the use of vvc'cdicides, and a co\'er crop, thatch 
can b(‘ successfully (‘radicated b(‘for(‘ transplanting 
tea and advice t(^ this effect has been given regularly. 

(ci Replanting : 'I’he pace of replanting has 
slowed down ('oiisiderably in all areas, especially in 
those estates where the productivity per luctare 
has not shown any worth while increase, or where 
there' is very little young tea to cushion the ('Ifett of 
the immediate' loss in crop as tlu' result of uprooting. 
Uprooting for leplanting ob\iously must not be 
forgotten and on a long term view it is essential to 
commence uprooting of areas where rehabilitation 
and rejuvenation are considered a poor l)et. This 
must, however, be preceded l)y increasing the yield 
per hectare by adopting measures sue h as chemical 
weed control, infilling vacancic's with high yielding 
clones, reshading, longer |)runing cycles, more 
efheient plucking and manuring. 

4. Propagation 

(a) Seed ; Where seed is being used in plains 
estates, the tendency is now to use hardy jats in 
accordance’ with our rceommendations. Polyclonal 
Stock 203 is very much in demand for it has now 
been proved under the conditions prevailing in 
the Dooars and 'I'erai. In Darjeeling the same 
tendency is seen and estates are using hardy 
jats for planting in the lower elevations. In high 
elevations, no suitable jat is at present available 
and where planting is being done at these ele\ations 
we advise the use of prox ed clonal material. 

(b) Vegetative : Routine advice on all as- 
pects of V.P. work was common. Uleft grafting 
for the rapid multiplication of clonal stoe^k is now 
routine on nearly all plains estates and became 
more of a regular feature in Darjeeling. 


l'V)l lowing results of the trial laid out at the Na- 
grakata M.Q. more concrete advice on the suitability 
of clones for droughty areas have l)ecn given. Cllorus 
rv 1, rv 12, I’V 14, I’V 16 and TV 17 have all 
shown drought resistant properties in the trial men- 
tioned and TV Ih in other trials. Estates are still 
advised to undertake their own trials before large 
scale ]>lanting of any one clone is undertaken. Wc 
have also warned Members of the danger of con- 
centrating on only one or two clones. 



Rehabilitation of slip area by Guatemala and Pusa 
Giant Hybrid Napier grasses, Bannockburn T.E 


In Darjeeling there has bien an increase in 
inteiT’st shown in V. P. work. However, only 
a very few cuttings of the three clones receiving 
interim certificates were ordered, which indicates 
that there is still room for a great deal of imprtwe- 
ment in this respect. 

5. Fertilisers 

(a) Nitrogen : I'he lendc'ucy to economise 
on fertiliser, as was reported last year, was not so 
geiural in the year under rc'view and most estates 
applied nitrogen at the recommendc’d levels. I'hose 
estate's that have continued to economise by apply- 
ing low Icwels of nitrogen, have* been warned that 
a loss in crop must be expected. 

(b) Potash : '1 he few large scale experiments 

initiated by the estates as well as Tocklai during 
1971, did not show any positive response to potash 
application. Experiments are being continued 
and the role of reserve potash towards nutrition is 
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now being looked into. Tn the meiintime estates 
are being advised to ap|)ly potash at H) kg 
per hectare, as an insurance rn(‘asnre. 

6. Shade 

(a) Green Crop : I'he use of gna ii crops 
has been discouraged in young tea, aed instead 
we have' adxocaled the establishment ot Indii^ofera 
teysmanii to give temporary shade. Where* green 
crop is still used there is a tendency to maintain it 
in young tea areas longer than neec'ssary. (!very 
third year. 

(^bj Temporary shade : hidigojrta teysmanii 
remains tlu! most ]:)opular temporary shade tree. 
While its management has improved, there are 
still occasions when we have had to comment on the 
necessity ol' kee[)ing this specie's lopjx'd. 

(Cj Permanent : We have continued to 
stress that if shade trees are given a good start they 
will be in a better position to resist the* onslaught 
of pests and diseases later, (ioat trespass is a major 
hindrance to their ('stablishment and under these 
( irciimstanccs we recommend the use of bamboo 
“guards’’ to protect the )()ung shade plants. 

In overshaded areas the lopping of branches, 
rather than the complete removal of trees, became 
a more' common practice, following advice given 
to this elTect. 

7. Pests & Diseases 

(a) Pests & Diseases Bulletin ; Bulletins 
were issued regularly in the plains and Darjeeling 
areas and they continued to be popular. 

(b) Red spider s After a Imd season in 
1970, red spider was very much under control in all 
three districts in the 1971 season. Probably the 
severe cedd weather drought in 1970-71 kept red 
spider under check but the increased effort by the 
management towards control of red spider also 
played its part. 

(c) Other pests ; Scarlet and purple mites 
did some damage' in all areas. Green flics and 
thrips did their usual damage in Darjeeling and 
advice is continually being given to cemtrol these 


pe sts. lielopeliis, Clex'kchafcr, looper and red slug 
cater|)illars were some of the other important pests 
rc'ported last sease)n. 

(d) Diseases : Red rust was particularly 
seve re last season in the plains areas be i^anse of the 
debilitating e'ffee I e}f ilu! |)ie)loiigcd cold weather 
(he)ught e)ii young tea Ivstates were Ibre^warnerd to 
this effect and urge'd to take up intensive spraying 
against the disease in young tea areas during tlie 
appre)priate perie)d. Pe)r the' contre)! e)f the e>ther 
impe)rtaut disease-, Ijlack l ot. we have recommended 
l)e'sides pro|)hylaeiie! and palliative spraying, 
re'flnciion of shade density and knife cleaning e)ut 
of the l)U'^he's at the time of pruning. 

Due' te) ce)ulinual misty and damp ce)nditie)ns in 
Darje'eling, blister blight was seve'i'e and re'sulte'd 
in a ce)nsid('ral)le loss in crop. Phe disease is easy 
to control and ('states were* continually advised to 
folle)w the standard r('Ce>mm('nda(ions. 

EXPERIMENTS 

1. Experiments and other activities at Nagra* 
kata H.Q,. 
i) General 

It was me'ntie)ncd in last year’s re})e)rt that the* 
adverse elTcct e)f the' se vere.' hailstc^rm that struck 
the Mead (Quarte r plots on the 1st .\j)ril, 1971 would 
feature in this year’s re'])ort. 'Phe' damage was 
e'xteusive and serious, all un|n'uned bushes were 
ceimpletely defoliated and all prune d buslu's badly 
barke'd. Young plants were' barked and some 
broken oif at the* ce)llar, there was as much as 25% 
mortality in plots planted six months prior to tlic 
steam. Plucking did not commence until late* in 
June and we had to re-kase' cuttings at a re'duced 
scale in the* spring period. It was not possible to 
complete the' planting programme due' to the damage 
caused in the nursery and the extra inlilling required. 

Phe'ie was a big variation between clones on 
how they re'cenere'd from the set l)ack caused by 
the' hail storm and observations were taken. 

Rainfall in the- 1971/72 cold weather was well 
distributed and above average'. 
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Orecu leal' harvested in the year under review 
was just over 20,000 kg as compared to 17,000 kg 
the pr(‘vious ) car. 

(ii; Release of Tocklai Clones and Rehabi- 
litation Grasses 

(^aj Vegetative : Just over 2,01,000 cuttings 
ot 'I'ocklai release clones were distributed to Members 
in West Bengal. 'This is a decrease from the pre- 
vious y(‘ar due mainly to the adverse effec ts of the 
hail Strom. 

Just over 2700 scions ol' vegetative clones were 
K‘leased to Members, this is a large increase and 
rcOcets the lact that clcff grafting is becoming 
very po()iilar. 

d)) Generative : ^Nearly 2000 cuttings and 
just over 2000 scions ol' the two generative clones 
that make up the biclonal stocks 449 and 450 were 
released. 

c) Rehabilitation Grasses : Nearly 600 

stc*ms of (Guatemala Grass and Pusa Giant Hybrid 
Napier Grass were redeased during the year. 

(^iii) Experiments 

(a; Agricultural Trial 1967/68 : In this 
trial, the growth, yield and reaction to Dooars con- 
ditions of 15 lV)cklai clones, 2 clones from Mai and 
Stock 203 are being compared. The combined 
yields for 1970 and 1971 were statistically analysed. 
In rc-spect of the' 4 ocklai clones, there was no signi- 
iicant dilference l)etween TV 1 and clones 4 V 4, 

'rV7, 4’V 6, rv 9, rv l l, rv 12 , rv 14 , I V I 6 and 
I’V 17. I’he yield of TV 2, l^V 6, 4 V 10, 4’V 13 
and I’V 15 is significantly lower tlian PV 1 at the 
5^4, level. 

Observations on drought susceptibility during 
the 1970/71 drought and recovery following dremght 
and hail indicatc'd that clones I’V 1, 4"V 7, 4’V 8, 
4’V 12, TV 16 and TV 17 were either only slightly 
affected by drought or showed gocxl recovery from 
drought and hail or both. All these clones together 
with I'V 14 have shown considerabh! promise under 
the adverse conditions experienced in 1971. (4ones 


that were badly alTected by the adverse conditions 
were TV 2, 4"V 6, TV 13 and 4’V 15 which strongly 
suggests that these clones should not be planted in 
droughty areas. 

(b) Observation Plots Mai Clones: \ ield 
records for the period 1969 to 1971 and tasting 
results for 1971 suggest that none of the Mai clones 
])lantc‘d in. the obseiwation ])lots meet the standard 
of either yi(4d or f^uality required of a vegetative 
clom*. I’he only clone that has shown some 
yield potential is very susceptibh’ to drought. I’his 
(lone will hv tried in .\ssani where droughts are 
m^t all that ('ornmon. 

(iv) Quality Tasting Scheme 

(a) 1969 and 1970 Trials : 4 he manage- 

ment of these plots has had the object of forming the 
bushes so that sufficient h‘af is available for manu- 
facture. 

(b) 1971 Trial : A small trial was planted 
which included one clone Irom an estate. 

(v) Nanda Devi Seed Bari (Stock 378) 

Intensive management has been given aimed 
at producing sulhci(mt seed lor release to Darjeeling 
estates in 1973. facilities for irrigation have been 
made available. It should alleviate in luture the 
problems associated with droughts and increase 
the productivity. 

(vi) Establishment of Future Release Clones 

(aittings were taken ol all clones earmarked for 
release in the future so that multiplication plots 
could be established. 

2. Clonal Proving Station, Darjeeling 

(a) Trial A Planted 1967: Plot yields were 
recordcxl and samples manufactured throughout the 
season. Assessment of liquor characters has been 
comj)licated by inconsistency between tasters and 
statistical designs for manufacture have fieen evol- 
ved to try and rediu’e taster variation to a minimum. 
I'he 1971 manufacture, however, supported the 
earlier lesults for th(' three clones given interim 
certilicates in 1970 namely Bannockburn 157, 
Phoobsering 312 and I’ukdah 145 were again 
marked high by all tasti rs. 
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It is anticipated that tliis trial will have to conti- 
nue longer than at first thought necessary because 
of the problems over cup character assessment. 

(b) Trial B Planted 1968 : Plot yields were 
recorded and samples manufactured. One estate 
clone has been discarded on account of very poor 
survival and low yic'lds. One other clone shows 
promise of being a high yielder and the three 
'Tocklai clones in this trial are also showing promise. 

(ej Trial G and Trial D Planted 1969 and 
1970 : Yields records were maintained and obser- 
vations on gnmth made. 

(d) Trial E Planted 1971 : 5 estates clones 

and one 'Tocklai clone were planted in this trial 
during tin* year. 

'There are now 4") clones under trial at the 
Proving Station and their yields and cup characters 
are being compared against the Nanda Devi Biclonal 
standard. In addition hyljrid leaf from a nearby 
area on (dug 'T.lv is also used as an additional 
manufacturing standard. 

It is appropriate to record our appreciation ol 
the excellent co-o|)(Tation received from Ging 'T.E. 
ov(‘r the running of the Proving Station. 

3 . Field Experiments on Estates 

Short and long term experiments covering a 
number of projects have been continued on Mernlx-r 
estates. A complete list of Advisory Department 
Experiments is given in Appendix A and a list of 
experiments being conducted in co-operation with 
other departments is given in App(‘ndix B. 'The 
numlxr of experiments in the dilTerent districts of 
West Bengal is giviMi below. 


Advisory Dept. Experiments conducted 
Txperiments j in co-operation with 
I other Departments 

19 ' 24 


l^istrict 


Dooars 


'Terai ‘1 | 4 


Darie(‘ling 


During the year the Advisory Officer, Darjeeling 
laid out trials to see if controlling weeds with weedi- 
cides re.sulted in more soil erosion when compared 
to the traditional method of kee[)ing wet'ds under 
control l)y sickling. The limitations of these trials 
are appreciated and it is accepted that further work 
in this field is necessary. However, they did indicate 
that erosion was not seiious on slopes uplo 109% 
When complete control of weeds by the uscof weedi- 
cides is practised. 


MEETINGS 

The following annual general meetings were 
attended : 

(i) T. B. I. T. A. by ihe Ghief Advisory 
Gllicer. West Bengal and Advisory Officer 
Darjeeling, and 'Terai. 

(ii) 1). B. I. 'T. A. by the Chiel Advisory, 
()ffic(‘r. West Bengal. 

(iii; Darjeeling B.l.’T. A. by tlu' Ghief Adivisory 

Officer, Wist Bengal, Advisory Otliier, 
Dooars. 

(iv) 'T. A. 1. North Bengal Branch by Advisory 
OOicer, Darjeeling and Terai. 

(v) T. R. A. by Advisory Officer, Darji'eling 
and Terai. 

Area Scientific Committees 

'The three Area Scientilic Gommittei’s in West 
Bengal held a total of 9 meetings, the Dooars 
Clommittee met I times, the 1 erai Gommittee 3 
times and the Darjeeling Gommittee twice. 

'There was always a free e ;change ol’ ideas and 
all meetings provixi extremely helpful and improve d 
the liaison between the planter and the siienfilic 
stall'. 

'The Dooars C!ommittee spent sometime ovit 
making the arrangements lV>r the Joint Meeting 
of all Area Scientilic Gommiitees that was scheduled 
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to b(* held in March, 1972 in the DoGai-s. The 
programme liad been drawn up and arrangements 
had been made to receive delegates from otluT' 
committees. However, the Ca)mmiltce had to 
reluctantly lake the d('cision to camel the meeting 
as it was scheduled to be held during the wec'k pre- 
c(‘ding the general election and the Clommittee did 
not think it propen to hold it at that time. 

It has since been decided to hold the Joint mecuing 
ill the Dooars in March, 1973, and the Committee 
look forward to entcuTaining and showing delegates 
some of the ])roblems of growing t(‘a in tin* 
Dooars. 

MISCELLANEOUS 

Soil Testing 

A])out 2500 soil sampl(!s were analysed at Wii\ 
before the laboratory was closed in January, 1972. 


Visitors 

As usual a large number of visitors paid visit, 
to the stations at both Nagrakata and Darjeeling. 
Mr. M. Lamoncl, Clhairman, I’KA, paid a visit to 
Nagrakata and Darjeeling in March, 1972. 

Manufacture 

I'he Association again rented tin* miniature 
factory at Meenglass T.F. for the manufacture of 
experimental samples. VVhih* this arrangement 
worked better in 1971 than in the j)revious year, 
satlsl’actory control could not be maintained. I’his 
will Ije overcome when the factoiy at Nagrakata 
i'< built, which is sclu'duh'cl for 1972. 

Meteorological Stations 

'Fhe two fully ecpiipped meteorological stations 
at Nagrakata and Nagri farm were maintained 
and regular rc'adings were recorded. Ihree rnnofl' 
plots were laid down at Nagrakata. 



Summary of Results 


ADVISORY DEPARTMENT 
FIELD EXPERIMENTS 

Hi ic f summaries as on IS 1st Marcli 1972 of some 
of the experiments condin ted liy the J)epartTnent 
in Mem])(‘r ('state's are ipve'n hc'hiw : 

Ma 'luring 

High frequency application of Sulphate of 
Ammonia 

vV iiiinih('r ol (‘\peri iiK'iils were' eondniu'd to 
conijiarc' the (diects of single' and high frequeney 
appliratioii ol nitroge'ii at varienis rates on crop 
yield and (‘conornics of application. The h'vels of 
nitroge'ii range'd from 100 to 2o0 kg per hectare in 
single' or in lour to eight e(|ual monthl\’ applications. 
Results ol some ed' these ( xpe riinents are described 
below. 

South Bank, Assam 

During 1970 and 1971, tliere was no signilicant 
diOere'nce in yield in experiment .\S (d) on silty 
loam soil wlien the rate* ol nitiogen per hee tare* was 
raised Irom 100 to 250 kg (‘illier in single' or split 
dose s. rhe application of 100 kg \ ha in font 
split doses gave the' maximum economic return 
upto a marginal j)rolit ol Ks. 1.50 jx'i kg of made 
tea in 1970 and upto a marginal profit of Ke. 1.00 
]>er kg in 1971. 

In experiine'ut AS 02 on loain\ soil iDoolia jat) 
where nitrogen application ranged from 112 to ItU) 
kg per hectare in single' and sjilit apfilieations, dose's 
above 112 kg N/ha lailed to ]:)roeluce' any signilieant 
dillerences among the nitrogen treatrne'nts even 
though 200 kg of KoO/ha was afijilie'd in all the 
plots in 1971. It is, lieiwescr, inte'iided to continue' 
this experiment in the same manne'r to see if the 
response! from high nitrogen aj:)plications e'ould be' 
obtained when potash was not a limiting factor. 

In two other experiments (AS 56 and AS 71) 
on sandy loam and silty loam soils respectively, where 
phosphate at 112 kg per hectare as ammophos and 
jiotash at 224 kg K 2 () per hectare as muriate of 


potash were as basal doses after di\iding the experi- 
ments into two parts, no signilicant re'sponsc from 
nitrogen o\('i 110-112 kg jier lie'ctare was olitaiiied 
either in single or split desses during 1971, e'ither 
with potash or phosphate. 

North Bank, Assam 

In i!xpe'i’iinenl AN 59 on Red Hank soil (Doolia 
and Khowang jats;, there was no signilieant dilfe- 
rence' in yie ld among the' dilferent nitrogen levels 
tested, \ai\ing be'tween 112 and 217 kg N/ha either 
singly or in split doses. 

In the experiuH'nt AN f)4 on loamy sand soil 
also there was no signilicant dilferenee among the 
treatments in which nitrogen application langing 
from loo to 250 kg ha were' compared in single 
and split apjilieations in 1970. 

Cachar, Assam 

The crop anaKse's in 1971 ol‘ the' e\x|)('riment 
29 on loamy soil showed that tiu're' was no signiH- 
eant increase' in crop o\ar 100 kg N/ha. It w^as 
more' e'conomie to apply 100 kg N/ha e'it[)er in single 
or in four divided elose's at a marginal jirolit of 
R('. 0.:)0 and Kc. 1.00 jx'r kg of made' tea. 

In expc'iment i' 50 on loamy soil, no significant 
dilferene e' in yield over 100 kg N/ha as sulphate' of 
ammonia was olnained in the' treatments which 
ranged npto 2 )0 kg .\/ha. either singly or in split 
applie^atieins in 1971. 1 his ex|)e‘riment was di\*ide'd 

into two halves to eompare the e'lfects of 200 kg 
ha against no jieitash in ceimbination with the 
ehlfe're nl rates of nitroge'ii. In this case also appli- 
e atiein ol 200 kg K_,() ha laile'd to show its merit. 

Dooars 

In experiment D 55 on sand loamy soil (Betjan 
tea), there was no significant elilTerence in yield 
between the 110 kg N/ha applied either in two or 
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four equal applications and 220 kg N/ha either in 
single or split applications of two, four and eight 
in 1971. Nitrogen at 220 kg per hectare in four 
and eight equal applications were, however, signi- 
hcantly superior to single application of 110 kg 
nitrogen and no nitrogen treatments. 'Fhere was 
no siguilicant differ('ne(‘ amongst no nitrogen, 110 
kg N/ha in single and 220 kg N/ha in two equal 
applications. 

Ill general, as in the previous year, there was no 
gain from the application of sulphate of ammonia 
at doses higher than 110-112 kg N/ha. The appli- 
cations of high doses of potash lias, so lar, not shown 
an> ap]>r('('iahle elfect on the responsi* of various 
doses ol' nitrogi'ii. d’he split applications of nilnjgeii 
also, did not show positive gain over singh* applica- 
tions. 

Potash Manuring 

Cachar, Assam 

Variable response from the application of potash 
was obtained in th(' single plot high potash triiils 
in (laehar in 1971. In general, 50, 100 and 200 
kg ])otash per hectare showed an incieasc* in crop 
over no potash application. 

Dooars 

In three out ol' four simple trials on high |>otash 
a])})lit:ation in the Dooars, there was no siguilicant 
r('sponse during 1969-70. In only oiu' exjieriment, 
270 kg KoO/ha increased the- )ield signilicantly 
over Ko, and in 1970. 

NPK Manuring 

South Bank, Assam 

As in the jiast live years, in experiment AS 11 
on sandy loam soil, where treatment combinations 

^1 ^100’ ^ ir,0’ "^200 ' ^^0’ ^0? ^100 

^200 were eompanxl, no siguilicant dillerence in 
yield was obtained in 1971. 

In 1964, an experiment AS 44, was started on 
sandy loam soil to study tlu* effects of varying rates 
of ])hosphate and potash (0, 1 12 and 224 kg/ha) with 
a constant dose of nitrogen (112 kg N/ha on Hetjan 


tea planted in 1955). Arnmophos and single su|)(‘r- 
phospliate were used as two differcait sources of 
phosphate. In 1971, significant increase* in yield 
over all other treatments was obtained when 112 kg 
N and 224 kg P and K ])er hectare were applied in 
combination using su|)erphosphate as the source 
of phosphate. The effect of 224 kg K ./) per hectare* 
was apparent. 

In aimther experiment AS 51, on loamy soil 
(Be*tjan t<*a) started in 1964, two levels of phosphate 
P^ and P .,5 and three le ve*ls of potash K^, K 5 (, and 
K,oo were trieel with uniform applicatie)n ol' 100 
kg N/ha. In 1971, both 50 and 100 kg K^O/ha 
significantly e')utyie‘lde*d lu) pejtash treatment. I'hcre 
was, he)W(‘ver, ne) signilicant eliffe’re'nee betwee’n 
50 auel 100 kg KoO/ha. Application e)f j)lios])hate 
faileel te) show its benelicial elfect this year alse). 

Cachar, Assam 

In the experiment ( ' 28 e)n Phcel se>il ( ( lliand- 
khira jat) which was slarte*el in 1966 te) stuely eflects 
ofdilferent levels and combinations e)f NPK on young 
te*a, twe) h*vels of nitrogen, phosphate and potash 
at 0 and 90 kg e‘ae:h per lu'e:tare anel the'ir ce)mbi- 
nalie)ns we*re te*ste‘d. in 1971, the* main effects of 
both nitre)ge‘n and |)e)tash were signilicant i.e. appli- 
e atie)]! of90 kg nitre)gen and peotash per hectare were 
signilicantly siipe*rie)r te^ no nitrogen and no potash 
tre*atments respectively. Fhe elfect e)f |)hosphatc 
Wiis not signilicant. 

Darjeeling 

In e-xpeiirneui Dj 22 on coarse sandy loam soil 
(C!hina hyi)rid), which was started in 1966 to com- 
pare the effect e)f dilfe*rent combinations of NPK 
the* de)se‘ e)f nitre^gen w'as kept constant at 65 kg per 
hectare and phe)sphate* and potash we’re* applied 
at three levels e)!' 0, 22 and 45 kg per hectare. No 
signilicant difi'erence in yield due te) varie)us leve*ls 
e)f pe)tash was obtained ])ut with the increasing 
levels e)!' phosphate signilicant inere*ase in yield was 
obtaine-d and response te) manure over no manure 
was highly signilicant in 1970. During the same 
ye'ar N ,35 P 45 K 22 pre)duced the* highest yield as 
the pre*vie)us ye*ar which w'as signilicantK better 
than Nq Py Kg, Ng^ Pq Kg, Ng 5 Pg K 22 and Ng^ 

Po K,,. 
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ill another txperimem Dj 23 on sandy loam 
soil ol‘ similar type, however, the efi'ccts dne to various 
doses ol' ph()sphat(‘ and potash were not significant 
in 1970. But all the NPK combinations wert' sigiii- 
licantly superior to no manure. I’here was no 
significant dinerence amongst the NPK combinations. 

Sulphate of ammonia Vs Calcium Ammonium 
Nitrate 

South Bank, Assam 

In expc'riinent AS 03 on silty clay loam soil in 
which 110 kg \/ha as sulphate of ammonia and 
(aleiurn ammonium nitrate ^CAX) with and with- 
out potash were t('st('d, thert' wa.s no signilieant 
dilVer(‘ue(‘ in yield betwc'en these two Ibi ms of nitro- 
genous lertili/ers with or without potash. All the 
fertilizer treatments were signilicantly superior to 
control (no manure; in 1970. In 1971, however, 
NO kg N/ha as sulphate o( ammonia in combination 
with 100 kg K.( ) lia dgnificantb- out-yielded 110 
kg .\/ha as CIAX. 1 here was no signilieant diOer- 
ence between the treatnuMity in wliich 110 kg X/ha 
was supj)li(‘d from (‘ilh<‘r sulpluitc of ammonia or 
calcium ammonium nitrate in combination with 
loo kg K. 2 O ha and 1 10 kg X/ha only using sulphate 
ol ammonia as tin* source* of nitrogen. All the 
lertili/er treatments weii* signilieantly sup(‘rior to 
no manure. 

Liming 

South Bank, Assam 

III experiment AS 77 on sandy loam soil (Betjan 
jat) liming at one to two tonnes per hectare reduced 
the crop .significantly over no liming in 1971. d'he 
reduction in yield due to the application of linn* 
at two tonnes per hectare was also significant when 
compared against one tonne per lu ctare application. 
9'here was no significant difien nee in yield between 
100 and 200 kg nitrogen jier hectare. At lOO kg 
nitrogen per hectare there was significant redin tion 
in yield with two tonnes lime per hectare wlnm 
compared against no linn* and one tonne lime per 
hectare. Ehe reduction due to liming at lioth 
one and two tonnes |)er hectare was significant 
compared to the yield of t(*a with no hire and 200 
kg nitrogen per hectare. 


In another experime-nt AS 78 on loamy soil 
(Betjan tea) of similar nature both one and two 
tonnes of slaked lime per hectare failed to produce 
any significant effect on the yield of tea in presence 
of either 100 kg or 200 kg X/ha in 1971. 

Soil analysis of tin* experimental plots showed 
that in 1971 continuous application of one and two 
tonn(‘s lime per hectare significantly reduced the 
soil acidity. 

North Bank, Assam 

In (‘xperiment i\X 80 (O’iugarniia jat, sandy 
loam soil;, liming did not significantK alfect the 
yic'ld of t('a in pr(*s(*n( c (‘ither of 100 or 200 kg .X/ha 
in 1971. As in the |)revious year, no significant 
diflert'uce in yic'ld was obseived Ix'tween llie two 
h'vels ol nitrogi'ii l('sted. 

Application of lime* at one or two tonnes per 
hectare in highly acid soil failed to show any lit'iK'h- 
cial (‘fleet in presema* of either 100 or 200 kg X ha. 
( )ii the contrary, in r)ne expc'ririM'ul , liming at om* 
or two tonnes per hectare eontiniK'd to deprc'ss tlur 
crop. The reduction in acidity due to the conti- 
nuous application of' lime was observc'd in one 
(‘xpc'iiment in 1971. 

Effect of spring and autumn application of 
phosphate and potash on yield of tea 

Two exj)(*riments AS 9.3 A and .AS 9.3 B wa re 
startl'd on loamy sand soil in 1909 to stud\ tin* effects 
of sj>rlng and autumn application of phosjihate and 
potash on growth and yield of tea where w'ceds 
were (on trolled chemically. As in the previous 
\'ear, tlu're was no significimt difl(*renc(‘ in yield 
in 1971. 

Effect of Trace Elements 

South Bank, Assam 

A number of singh* plot trials were started by 
tliis Department (*arly in 1971 to study the efl(*cts 
of individual trace* elements 011 tlie yield of replanted 
mature tea in estates chosen from Lower, Middle 
and Upper Assam in (he South Bank, ddic'se nulri- 
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cuts were sprayed on FV 1 in two estates and liolit 
leafed Assam jals of tea in the rest, whose age varied 
from 7 to 23 years. 'Fhc trace elements tried were 
zinc, copper, manganese and boron. As magne- 
sium deficiency symptoms were somi times oliservtd 
in Assam, it was also included in the trials as one 
of the treatmcixls. 'Fhese rulrients were spra\(Tl 
as 1% solution with a hand operated sprayer and 
four such rounds of sprayings were done at fortnigluly 
intervals during ATay/JuiK*. d’lu' control plots w'(‘re 
spray ('d with water, d'he average resjK)ns(‘ ot' tea 
is shown in 'fable 1. 

Table 1. Average response from dijferent micro-nulrients 


Trace elenu'iits 

% increase or decix'ase 

i 

over con/rol (water) 

Zinc 

, 10.3 

Boron 

d- 2.4 

Uoppc'r 

! -- 6.0 

1 

Manganes(‘ 

f 

Magnesium (major 

1 0.5 

('h'uu'nt) 



'file above table shows tliat there was a gain 
of 10.33o in crop obtained from application of zinc, 
2.4'- o from boron and from manganese, 

(loppc’r sulphate depressed the yield by 6^)', on an 
average. 

Irrigation-cum-Pruning 

South Bank, Assam 

As in the- previous yc'ar, irrigation again failed 
to show any beneficial e-lfect over no irrigation during 
1970 in the experiment on in igation-cum-pruning 


(AS 68, Assam kind ol‘ tea on heav) soil). It is 
cjuite likely that the tdlVct of irrigation during 1970 
was nullified because' of good distribution of rainfall 
alreaely re'Ce'ive'd during the' eold we'ather of 1969-70. 
Although elee p skiff in July preKluee'd more* early 
croj), de'ep skill in De'ce'niber was signilieant Iv’ be'tte'i* 
in te rms of wheile sease>n e reip. Pruning in Decem- 
ber significantly out-yielded July pruning. fhere 
was marke-d reelueliein in erop during the' main 
season and baekenel by pruieng in )ul\. 

Herbicide Trials 

Re'sults ol e)ur e xjx'rimcnis shovve el v e ry good 
control of m<)st of the' broad-le-af wce els and shallow 
reiote-d grasses with Afalon (Linuroii) which contains 
50';,, active ingredie-nt, at 1 kg/ha as pre'-emeige'iit 
aj:)plie ation. Satisfactory centred was obtained by 
using a ('ocktail of Afalon 1.0 kg (hamoxone* 
1.75 1. Snrfae tant 0.75 litre' in 375 litres water 
per hectare. 

Dinotaf, which eoi.tains dO'’^, active' ingredient, 
is a nein-se'le'etive' contact he'rbieide'. 4-5 litres of 
Dinotaf per hectare gave satisfaetory control of 
broad-leaf weeds like Bagracote and Ageralum cony- 
zoides. He)wev('r, to e)btain I'aiily geiod eontrol of 
grasse-s the' rate had to l)e incrcaseel te:> 8-10 litres 
per ht'c tare'. 

I'xccllent control of me)si of the broad-leaf weeds 
and shalle>w rooted grasse's was obtained with Piobe 
{ 1 unie. V(;S-'138) @ 3-4 kg ha as pre’-emergent 
apj>lieaiion. Satisfactory eontrol e)f mixed weeds 
was e)btaine'd by using Ih'obe as a post-e-mergent 
applie'ation ® 5-6 kg/lia. 4’he exjxeriments wen- 
condue le'd on tea about eught years of age. Until 
furthe'i woi k is done on young tea, these chemicals 
should not bc' used in tea below three years. 
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Agriculture Department 


General 

Dr. R. N. Roy, Second Agronomist resigned 
iVom his post and left Tocklai on 29th January, 1972. 

RESEARCH AND EXPERIMENT 

Rehabilitation of Land 

Xo iK'w exporinu nts on rehabilitation of uprooted 
tea areas were started. 9 h(' two old <‘xperiments 
are being continued. 


Planting and Spacing 

'rhe results of an experiment (B 8/1) with difle- 
r('nt clones, spacings and levels of nitrogen are 
recorded in Table 1. 

Exc(‘])t for th(' 120 X 80 cm spacing, there was 
progressive increase in yield with increase in plant 
population. However, the increase in yield with 
liigher population was less in 1971 compared to 
1970 thereby confirming the trend r<‘Corded in an 
txirlier experiment (B 104) where diOVrences in 
\ield lielween spacing ceased to l;e statistically 
signilicant after four years. 


'I able !. Tield of made tea in kg per hectare 


rrexitmcnts 1 

1969 

L. P. 45 cm 
” 818 

1970 

D. S. 65 cm 

1658 

1971 

M. S. 72 cm 

Spac ing 

120 cm X 22.5 cm 
(37040 p. p. ha*) 

1854 

120 cm < 30 cm 
(27780 p.p. ha) 

all ' 1274 

j 

1490 

120 cm > 15 cm 

(18520 p. p. haj 

1 

5G3 , 1337 

1677 

120 cm 90 cm 

(9260 p. p, ha) 

3511 ; 7114 

i 

1 1 84 

C. 1). ai ]' -O.o:) 120 ' '293 

308 

Clone 

1’. V. 1 

527 ' 1039 

1530 

r. V. 9 

598 ' 1488 

1573 

C. D. at P-0.05 

N.S. 207 

N.S. 

Nitrogen 

100 kw:/ha 

532 1098 

1336 

200 kg/ha 

594 1331 

1690 

300 kg/ha 

1 360 

1 628 

C. D. at P-0.05 

N. S. 


267 


c. v.3;> 

19.8 

27.3 I 23.3 


* j). p. ha - plants per hectare 
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Clone 'r. V. 9 siguifieantly outyieldcd CUonc 
'r.V. 1 in 1970 but th(‘ dilFcrcnces in yield in 1971 
were not significant, fhis is an important obser- 
vation and suggests that the yield progression of 
C.lone r.V. 9 is very steep in early years and there- 
after the yield curve flattens. As against this, the 
vield progression curve of IW. 1 is not so steep 


in the early years ])ut continues to progress at a steady 
rate. 

It is also interesting to find that there was 
response to 200 kg N/ha in 1971. 

Another experiment on jat tea (B 8/2) started 
at the same lime as B 8/1 gave some interesting 
results. I’he results are recorded in Table 2. 


Table 2. Tield of made tea in per hectare 


1 r<atmcnt 

Plant 

Pcjpulation 
per ha 

1968 

1 

1969 

1970 1971* 

1 20 cm X 1 20 cm 

6944 

62 

234 

646 964 

1 20 cm X 90 cm 

9260 

1 

82 

292 

714 ‘ 1146 

1 20 cm X 90 cm 
(doubleton)** 

18520 

1 

! 

86 

329 

859 1255 

1 



1 20 cm X 75 cm 

mil 

” ' 1 
76 

276 

755 — 

1 20 cm X 60 cm 

13888 

108 

340 

885 1260 

120 cm >; 75 cm X 75 c m 

13675 

98 

368 

1047 1359 

C. D. at P-0.05 


26 

79 

162 j 242 

C. V.",, 

— 

20.1 

17.0 

1 — 

j 13.2 j 13.1 


* fhe 1971 analysis was done eliminating the 120 cm X 75 cm treatment 
where yields were very poor due to plot heterogeneity. 

** 'l\vo plants planted in one hole. 


Ihere was progressiv(’ increase in yield with 
closer sj^acing. Planting two plants in one hole 
(doubleton) resulted in a slight though non-signifi- 
cant in('r('ase in yield. As in the previous experi- 
ment the effect of closer spacing on yield became 
h'ss pronounced with time. 

Stump Planting of Tea 

01)servation plots were ])lanted out in 1968 to 
compare slump jrlanting with normal bheti planting. 


riiere were six treatments namely, 10 cm stumps 
and 22 cm stumps of 30/35 months age, and bheti 
plants of 11/15 months age. Each of the above 
three were planted in April/May and September/ 
October, 1968. Stump ])laiits were prepared by 
cutting the top of seedlings at 10 cm and 22 cm 
and then cutting the roots at 45 cm and trimming 
all the lateral roots. stump ])lanted and bheti 

planted bushes were given differt nt pruning treat- 
ments and these are briefly d('scril)ed below : 
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Stump planted bushes 

1968 — Planted in April/May and September/ 
October. 

1969 — Allowed to grow unpJueked. 

1970 — Cut across at 37.5 cm in July and plucked 
at 67.5 cm from groiincl. 

1971 — Unprimrclj plucked to jauam. 

Bbeti planted bushes 

/96 /> — idiintrd in April/ May and Septiunber/ 
October. 

F able 3. } ield o f made tea 

d ime oi j 

plantiiiu; 1 Treat meiu^ 

i 

i JMieti planting 

April/May ' 10 cm Stump j)lanting 
I 22 e rn Siumj> |)laiiting 
I liheli j)lanling 

I 
I 

September/ i 10 c rri Stump planting 

OetobtM' ^ - - — - 

I 22 cm Slnmj) planting 

Stump planted ])lots have* gi\a*n higlu'r yi(*ld 
than bhtii planted plots. T(‘u (in slump is better 
than 22 cm stump botli in respect of yield and survi- 
v’al. April/.\fay is a better time for stump planting 
because of lower mortality as well as betti r yi(‘ld. 

It is not intended to recommend slump planting 
in place ol normal planting. Stump [ilanting can 
be done when a good unused old nursery is available. 
Plants in stump planted ])lots were 20 months older 
than |)lants in bheti planted plots. 

Bringing Young Tea into Bearing 

With the ol)jeet ol assessing the nature of yield 
progression with the lo.v tij)ping method ol l)ringing 
up young t('a, in August 1968, an area was planted 
with (!lone d .V. 9 in single hedge of 120 cm X 60 


d ocKLAi Experimental Sta ti. 

1969— 'd’ippcd at 80 cm from ground. 

1970 — Cut across at 45 cm and decentred between 
15 and 23 cm in January, 1970. Plucked 
at 80 cm from ground. 

1971 — Cut across at 45 cm and recent red in 
January- 1971. Plucked at 80 cm from 
ground. 

d’he results are recorded in d'ablc 3 : 
in kg per hectare 


j Mad 

e Tea 

Mortality yj 

1970 

1971 

on 1.1.72 

j 283 

1 1 14 

5 . 5 

2-19 

1 640 

5.3 


1517 

9 . 2 

j 201) j 

95() 

1 

6.2 

1 I 

1397 

15.0 

[ 110 

890 1 

25.3 


cm and stagg(‘red double h('dg(‘ of 120 X 90 x 60 
cm. Tlu’ )ields obtaiiu'd in 1969, 1970 and 1971 
seasons aia* recorded in Table 4. 

d’hese yi('lds are higher than what ari' obtained 
by the conventional method of bringing up young 
tea under similar conditions. 

Plucking 

d’he results of an experiment on plucking conduc- 
ted on a medium skiffed Assam yV// tea in 1971 are 
recorded in Table 5. 

Standard leaf means plucking onl\ two and a 
bud, large one and a bud and single soft banjhis. 
All pluckings were on a seven da\ round. 
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Table 4. Yield of made lea in kg per hectare 


Spacing 

Made tea in kg/ha 

1969** 1 

1 

1970 

1971 

Staggered double hceige 120 cm x 60 
cm X 90 cm (12345 p.p.ha)* 

1 -196 

: 1303 

1723 

Single hedge 120 cm x 60 cm ( 13880 
p. p. ha) 

i 

j 571 

1 1605 

1826 


* Plants per ha 

** 1969 yields recorded from July to Noveniher only 


Table 5. Yield o f made lea in kg per heclate 


'Preatrne'nts 

1 

Made tea 
in kg/lia : 

Broken 
back part 
Maeh' te a 
in kg/ha 

Total 
Made tea 
in kg/ha 

Pluck ])lack te^ janam 

2H9 

— 

2149 

Pluck standard leaf and no breaking back 

1 1451 

— 

1454 

Pliie k standard leaf and break back to ianam 


449 

2007 

Pluck standard leaf e)ver fish leaf anel ne) breaking 
back 

1273 

— 

1273 

Pluck standard leaf over fish leal anel break l.>ack te) 
level e>fl- 

1487 

412 

1899 

C:. 1). at P - 0.05 

1 115 


— 

c:. V. % 

1 5.3 




Plucking hlack {o an am gave significantly higher 
yield than tin* lour treatments win r(‘ only standard 
leaf was })luck('d. In two of the lour treatments 
where no lorcaking back was done, the drop in yield 
was significant in the fish leaf system ol’ plucking 
only. The weight of the broken back portion was 
separately recorded in the other two treatments 
and it is interesting to see that the' bre)ken back leal 
if not discarded could ce)ntribute about to 

the total crop. This experiment is being continued 


to study the long term eflects of diirerent systems 
ol plucking as well as their interaction with prune 
anel dill’erent forms e)f skiff. 

Mechanical Plucking 

The Focklai Plucking Aid was compared with 
hand plucking throughout the plucking season. 
Machine plucked plots produee'd less teUal crop 
than hand plucked i)lots and quite' a large percent- 
age of the machine plucked leaf was unmanufactur- 
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able. 'rh('r(' was practically no clirtercnce in the 
time required for plucking hy mac hine and by hand. 
Banjhi count taken in tlu! later part of the season 
showed that machine plucked leaf had higher num- 
Ik t of banjhi.'t compared to hand })lucked leaf'. 

Manuring 

A number of experiments on difterent aspects 
of manuring are being conductc'd at Borbluqia. 
rhe results of some of the experiments are briefly 
discussed below. 

Nitrogen Manuring 

There is no new information on forms, doses 
and split application of nitrogen, d'here are now 
no experiments on forms of nitrogen, d'he experi- 
ments on doses and split application (B8/1,B 11/2, 
B 113/1) arc continuing and the results continue to 
confirm our earlier findings that single dose applica- 
tion gives the same results as split application when 
nitrogen is applied as sulphate of ammonia. In a 
hictroial experiments (B 8/1) 100, 200 and 300 kg 
nitrogen dosc's were compared on clonal tea planted 
in 1966. It is interesting to note that 200 kg per 
hectare nitrogen dose gave significantly higher 
yield compared to 100 kg N/ha. 

Phosphate Manuring 

The experiment (B 43 C.2) was started in 1970 
to compare the efficiency of different sources of 
phosphate applied at 40 kg P20.r, per hectare in 
the presence of 100 kg N and 40 kg K 2 O per hectare. 
4 he treatments were no phosphate, phosphate as 
suj)(‘rphosphatc, rock phospliate, ammophos and 
nitrophosphate. There was no significant difference 
between treatments and it can be concluded that 
phosphate application in any of the above forms 
has not given higher yield than control. 

Another experiment (B 105) where phosphate 
has been applied as superphosphate from 1960 
at 0, 45, 90 and 180 kg per hectare has given interest- 
ing results. In this experiment phosphate appli- 
cation at higher doses appeared to depress crop. 
Only in 1970, phosphate at 180 kg/ha gave signifi- 
cantly less crop than control. In 1971, the trend 
of response had reversed and there was a tendency 


for higher yields in phosphate treatments. This 
reversal in trend is very significant because of the 
fact that this area has been brought under chemical 
weed control programme from 1970 season. The 
experiment is being continued. 

Potash Manuring 

The yield data from experiments B 5.1 and 
B 105 continued to give yields similar to the oiks 
reported last yi'ar. Response to potash was obtained 
at all l('V('is. 

fhe nitrogen X potash interaction was signifi- 
cant in B 5.1, thus confirming last year's observation 
and suggesting the need for a proper balance between 
nitrog(‘n and potash manuring. 

An obse rvation plot was laid out in y\pril 1971 
(S. r. T. 5/71) to study the effect of high dose of 
potash application on yield of medium pruned tea. 
4’he tea was of Burma jat planted in 1922. 4’he 
two treatments consisted of a basal dose of 60 kg 
N and 30 kg with 60 and 200 kg KgO per 

he'ctare. fhe results are recorded in Tabic 6. 

Table 6. Tie Id of made lea in kg per hectare 


IVeatment 

Made tea in kg/ha 

60kgK,()/lia 

802 

200 kg K^O/ha 

805 


rhe higher dose of potash did not result in 
increased yield in the year of medium prune. The 
yield records arc being kept in 1972 to see if the 
effects of high potash arc reflected in this year. 

Micronutrients 

One experiment (B 108.1/2) with foliar appli- 
cation of zinc sulphate at the rate of 24 kg/ha in 4 
splits of 6 kg/ha at two month intervals was started 
in ihr. middle of 1970 season. The experiment 
was continued in 1971. The results obtained in 
1971 (unpruned year) are presented in Table 7. 
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Table 7. Yield of made tea in kg per hectare and 
No, oj shoots per kg 


Freatmei t 

Made tea in 

No. of shoots 


kg/ha 

per kg 

Zinc Sulphate 

2383 

1968 

Water Spray 

2204 

I 1983 

C.V.% 

9 . 2 


Zinc sulpliate gave signilicantly higher yield 
coTU|)arccl to water spray. 


Another exp^nimcnt with foliar application of 
Borax was started in August 1971. Borax was 
applied four times at 6 kg/ha as \% solution at 
monthly interval in August, September, October 
and November, 1971 and the yield from August 
to Newember was 1055 kg/ha in Borax plots compared 
to 893 kg/ha in water sprayed plots. 

Chemical Weed Control 

Detaih'd trials were conducted with Probe 
(VCiS-438j to find out its elfectiveness as a pre- 
emergent and post-emergent herbicide and its suit- 
aliility in a cocktail spray. When applied on chcelcd 
grouiid at 5-6 kg per hectare it ensured satisfactory 
control of weeds except Saccharurn spontaneum and 
Imperata (vlindrica for about three months. As a 
post-emergent application at 4-6 kg/ha it ensured 
satisfactory control of all weeds with the exception 
of the above two stoloniferous grasses. 4’hus, it is 
both a good [)re-emcrgent and post-emergent herbi- 
cide. Its toxicity to tea is also low. It gave exce- 
llent control of a mixed weed population when 
used as a cocktail with 4 kg Probe + 1*5 kg Dalapon 
-j- one litre Gramoxone in 400 litres water per 
hectare. 

Cultivation of Mulch Grasses 

An experiment was started in 1970 to find out 
the optimum cutting interval and manuring dose 
for Pusa Giant Hybrid Napier and Guatemala 
grasses. Both the grasses were similar in their 
response to nitrogen doses and cutting interval. 
The results arc recorded in Table 8, 


Table 8. Yield of grasses in tonnes per hectare 


' Treat ment 

Total yield in 
tonnes per hec- 
tare in 1971 

Grasses 

Guatemala 

i 

42.81 

Pusa Giant Hy- 
brid Napier 

61 .96 


G.D. 

5.22 


No Nitrogen I 

44.54 

Nitrogen 

1 50 kg N /ha 

50.37 


300 kg N/ha 

62.26 


C.D. 

6.40 


6 Weeks 

46.80 

Cutting 

Interval 

9 Weeks 

52.90 

12 Weeks 

57.45 

C. D. 

6.40 


Hybrid Napier yielded roughly 50 per cent 
more in the first year. It has been experienced 
that yield of Napier grass goes down cat ter two to 
three year whereas Guatemala grass continues to 
give sustained yield at least for five years. The 
response to nitrogen is linear upto 300 kg/ha. It 
can be said that one hectare of grass fertilized with 
300 kg N/ha will produce as much as 1*5 hectare of 
unfertilized grass. Twelve weeks is considered to be 
the optimum cutting interval for producing maxi- 
mum yield. 

Studies on Winter Dormancy of Tea 

One experiment (B 103/2) was conducted on 
unpruned tea using difl'erent concentrations of gib- 
berellic acid (GA) i.c. 0, 25, 50 and 100 pm and 
different intervals of spray (1,2 and 3 months). 
The results are given in 'Fable 9 : 
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Tabu 9. Titld of made tea in kg per hectare 


Treatments 

* 

Early 
j Cirop 

A fain 
CYop 

*** 

^ Backend 
Crop 

Total 
j Crop 

1\ — Control 

1 498 

1 

810 

319 

1657 

Tg — GA lOO ppm monthly Octobc '70 —September '71 

1 1 

1 916 

400 

1945 

7 3 — CA 50 ppm monthly October '70 — September '71 j 

^ 589 / 

838 

354 ^ 

1 1781 

— GA 25 pprn monthly October ’70 — ^September ’71 | 

593 

916 

391 

1900 

T- — GA 100 pjim in Oct., Dec. ’70, Feb., April, June 
iS: Augii>t’71 

534 

808 

330 

1672 

"F,; — GA 100 ppm in Oct. ’70, January, April & July 

1971 

466 

892 

423 

1781 

’\\ — G.\ 100 ppm in Oct., Die, ’70, February <S: April 

1971 

625 

8(i3 

340 

1828 

'Fg - Water s[)ray monthly Octobi'r ’70 to Septembi r ’71 

■\{)4 

780 

373 

1557 

(;. e. ai p -0.05 j 

51 

N. S . 


N. S. 

c. V. T, 

7.9 1 

9.4 1 

8.2 

7 . 8 


* l^arlv crop - }aiiu<uy to Juoo, 1971 . 

** Main oiop - July to Scptcnib(‘r, 197 1 

*** I^ickcnd crop - ( )('tobcr to Novcmbo* ** *** , 1971 


I’hcn' is a significant increase in the : arly crop 
as a result of (iA application. 'The effect on yield 
ot main season, l^ackend and total crop is not sigiiifi- 
cant. d'he results suggest that 100, 50 and 25 pprn 
gave similar yields. It appears (liat spraying once 
in ever\ ivvo or three months is n()t as eflective as 
inonthK spraying for increasing early crop. Idle 
higli early season yield under is however, diflicull 
to explain. 

Anotlier experiment (B 10.5. 1/2) was conducti'd 
on pruned clonal tea "F. V. 1. in whicii illurninalion 
horn t.oO \\ M. to 7.00 \\ M. (I. S. T.) and from 
4.00 A. \r. to 7.00 A. M (I. S. T.) was compared 
to monthly application of 100 ppm OA. Light 


was provided from ordinal y 60 VV bulbs which were 
hung (iO ('m aiiovi* the plucking surface at the rate 
of one bulb foi’ six bushes. Shade was fabricated 
for the bulbs so that the light remained confined 
to the expei’imental rows only. The data are 
recorded in Fable 10. 

Fheri' was not niueh effect of illumination or 
(lA on the yield oi’ pruneil tea. 

Leaf samples Irom GA treated and control plots 
W(*re manufactured using two ounce roller through- 
out the season in 1970 and 1971. There was no 
.significant difference in the valuations between 
the two .sets of treatments. 
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Table 10. Yield of made tea in kg per hectare 


Treatment 

Early 

Crop 

1 

Main 

Crop 

Backend 

(5rop 

Total 

Crop 

Control 

4ia 

808 

378 

1 604 

Illurniiiatioti 

4.00 [\ M. - 7.00 P. M. 

^ 422 

OOO 

379 

1 

1701 

lIliiiTiiuaUoii 

4.00 M. - 7.00 A. M. 

' -322 

1 

1 

1 

1 . 

391 

K'l);; 

(C\ 100 p))m Monthly 

Octol)er ’70 S(*ptc'mbc‘r '71 

4.54 

1!:51 

1 355 

1 I'VIO 


Effect of 2,4-D Application in Plucking Tea 

III OIK,' trial 50 and 100 ppni soluticMis ol' 2,‘1-D 
amine sidt vvi'ic* spravcd on unpruned buslies ol 
(’lone d’.V. I al monthly intervals from l.)(‘ceml)('r 
1070 to April, 1071 to find out the eOi'et of 2,4-0 
on winter dormancy of tea. A[)plication ol’ 2,4-1) 
did not break the winter dormancy. Symptoms 
ol' 2,4-1) injury did not sliow up clearK alter tin* 
sprayings done in Decembea, January and I’ebruary. 
Subs(‘(juenl spraying in March and Ajiril showc'd 


mn(4i more marked sym))lon)s. I le re was no 
adverse* (4T('( t on total crop. 

In another tiial 5, 25 and 50 ppm solutions ol 
2,4-0 amine salt were sprayed on un pruned bushes 
of (Olone r.\^. 0 at monthly intervals Irom Marc h 
to ()ctc)b(‘r to find out ii small doses of 2,4-0 slimu- 
ialc‘d Hushing. In this trial also thc'rc' v\u;s no bc'iieli- 
cial or advc*rsc* ell'cTt on croj). In both these trials 
the thickness of leaves a])])c‘arc*d to have increased 
as a result of 2,4-0 aj)plication. 


BORBHETTA FIELD EXPERIMENTAL ESTATE REPORT 


Labour -'The average dailv atteitdance ol' la- 
bourei’s during the c:urrc*nt year, compared with 


the last lour years, 

is as Ibllows 

Yc*ar 

\o. ol' lal)oui ri's on,i>. 

1967 

240.00 

1968 

220.00 

1969 

20H.(>:5 

1970 

nil'.. 30 

1971 

170, (Ml 


Of the 1971 crop, 1,69,757 kg grec'ii Ic-af was 
der was used (ov experimental purpose. (General 


Crop- 44ic‘ total yield of green leaf during 
the* current year, compared with the last lour years, 
is as hallows 

Year Yield 


1967 

1,29,455 


1968 

1.29, ('21 

kg 

1969 

1,44.985 

kg 

1970 

1,72,868 

kg 

1971 

1,74.555 


sold to the* Jorehant l e a Co., 

Ltd., and 

the* remain- 


plucking was slopjad on 39.11.71. 
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Vegetative Propagation 

The following supplies were made to Member estalesjoutstations from Borbhetta 


Supplies made 

1970-71 

1971-72 

Pretreated/l'resli cuttings of vegetative clones 

4,98,205 

3,43,515 

Scions of vegetative clones 

2.122 

5,540 

Fr('sh cuttings of generative clones 


1,500 

Scions of generative clones 


•1,820 

f ilonal plants 

300 

— 

Rooted cuttings of shade trees 

12 


Grass cuttings 

1,100 

1,300 
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SOIL CHEMISTRY 

Cation exchange capacity of clonal tea roots 

Fifteen clones of clifTcrent genetic types ranging 
from China and Indoehina through hybrids to 
extreme Assam forms were raised in V.P. beds for 
extensive laboratory investigations during the year. 
Alter five months, when suflicient root growth took 
place, the pkmts were uprooted in batches at bi- 
monthly intervals to measure* the root cation exchange 
capacity (C.E.C.) by the Tocklai modified ammo- 
nium-exchange procedure. 'Fhe variations of root 
(-.E.C. values between the five mouths old plants 
of the fifteen clones were found to be about 40 milli- 
ecpiivalents ])er 100 g dry roots. 'These variations 
tended to be narrower with age. In general, Cliina 
(19/48) clones yielded highest C.E.C^ values, whereas 
the hybrids or tlu* extreme Assam clones yit4ded 
much lower values as reported last year. The 
decrease of root C.E.C. with age appears to be re- 
lated to the increasing proportions of red roots 
developing with the age of cuttings. 

Root systt'rn of clones TV^, TVg and TV^y, 
when treated with growth promoting substances 
like 2,4-D, Gibberalic acid, and Indole-acetic 
acid, all at 100 p.p.m., resulted in increasing the 
TkE.C. values of the whole root system. Ihese 
preliminary results indicate that C.E.C. value is a 
function of the metabolically active root system. 
'This suggestion further gains support from the fact 
that root C.E.C. values decrease by about 16 to 88 
j)er cent when fresh roots au* over-dried. 

The relationship between the C.E.C*. values 
of roots, and the ratio of divalent (calcium) to mono- 
vah lit (potassium) cations of the top growth was 
exarniiud with fift(H'n different clones at bi-monthly 
intervals. 'The linear regression of the K/t T*a values 
on tlu* root C.E.C. for f) month old V.P. plants 
was negative* and the goodness of fit has been 
found to b(' statistically significant (P^OOOl, 
r- 0.82). Similar relations were also observ(*d 
working with seven, nine and eleven month old 
plants. From these results, it is concluded that 
with the increase of root CTE.C. (Culinary or Indo- 
china clones ) the uptake! of calcium incre ases, 
whe-reas with the decrease of root C.E.C*. (hybrids 
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and extreme Assam clones) the uptake e)f potassium 
increases. 'The kimwledge of this differential 
behaviour of the clones for the uptake of potassium 
and calcium can be of considerable advantage while 
choosing planting materials, particularly in insuffi- 
ciently acidic soils. 

Studies on soil nitrogen 

At present our recommendations on nitrogen 
manuring are based on actual field response me- 
asured on a few sites. In view of the large expen- 
diture on nitrogen fertilisers, the need for a precise 
soil test to pr(‘dict nitrogen reepnrement, is evident. 

'The current practice of organic matter test for 
evaluation of the total stock of soil nitrogen is correct. 
R(*gression of the total nitrogen content on organic 
matter has been worked out with a fairly large num- 
ber of soils from various regions of North East India. 
The relationship was linear and the goodness of fit 
was found to be highly significant (P^gO.OOl, r- — 
0.96). However, for making nitrogen fertiliser 
recommendations on the basis of soil test, one needs 
to liave an idea of' the available fraction rather than 
the total stock. 

For establishment of an “availability index”, 
r(‘leas(‘ of mineral nitrogen (in this ease ammonia 
only, nitrate being absent) was measured with a 
few fertilised and unfertilised soils keeping them 
under waterlogged conditions and incubating at 
30'’C for a pc'riod of six weeks. Most of the soil 
nitrogen, innate or add('d, was released during 
the first two weeks. 'Thereafter, the release of 
mineral nitrogen appears to slow down appreciably. 
'The incubation technicpie for two weeks was then 
aj>plied to a large number of soils from dift'erent 
areas, and the correlation between the total and the 
released ammonia nitrogen examined. It was found 
that large differences can exist between the mineral 
nitrogen or the “availability index" of different 
soils having the same total nitrogen content but 
differing in their textural types. Data also suggest 
that soils belonging to a particular textural type 
can have a fairly well-defin(‘d nitrogen releasing 
characterislies. Regression of the mineral nitrogen 
on the total nitrogen content has been worked out 
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with saruJy loam tyj)r n{' soils. 'The rclalioiishij) 
was linear, and the goodness of lit was found to he 
highly significant fP0,.^001, r-~().7f)). 

riir sfiidy also suggest that the releasi* ol miru ral 
nitrogen is not depeiuJani upon soil j)H status, where 
the pTI of fhe soils varied between 3.5 and (i.O and 
the soils represent(‘d dilTereiit tea growing areas 
ot‘ Nordi Hast India,. 

d’h{' |)re!iminary results indi('at(‘ that tlu-re is a 
need (or eorrelation studies hetwa'en th(‘ nitrogen 
“availability index”, and tlie nitrogen uptake b\ 
tea or an indieator eroj) using soils of various tex- 
tural lyjx's under grc'CMi-house conditions. 

Studies on soil phosphate 

TIk' generally noti-res[)onsiv(‘ beluiviour ol 
applied phosphate lertilis(Ms to mature tea has ])eeii 


a snbjert for consideration dtiriiig the past years. 
Before deciding on the future line of work, it was 
thought ncces.sary to examine the changes in the 
various soil phosphate I'raetions as a result of long- 
term manuring with single superphosphate at various 
levids. 

1. Fractionation of soil phosphate (residual 
effects of Superphosphate manuring ) 

An att(‘mpt was much' to estimate the various 
fractions of soil phosphati* in tw'o long-term N. P. K. 
exjxrinients, one (B. 105) sited at Borbhetta (Mid- 
Assam; and another (D.l; at Kalehini (Eastern 
l^ooars). Both thtse expcninienis were started in 
19:)h. Soils ol Borolu'tta a.nd Kalehini l)elong to 
sandy loam, and silty loam types, respeetivelv. 

1 Ih' lesulls of file iractionation stiidv are given in 
Table 1. 


1 able / Dijjerful forms oj soil fhnsphale as inJUieuct d hv lontf-lerm phoshhalr maNiiriag at varyino levi ls 






p. p. m. 

aim 




]). 1 ). m. 

total 

Site 

1 'ertilise 

r treatment 
kg i)er 

p. j). m. 
iron 

p. p. in. 

(ah'iiim 

p.p.m. 

organic 

].)hosphai(‘ 


hectare 

: N. P. K. 


minium 

j>}'osphat(‘ 

phosphate 

phosphate 

phos- 

phate 

? in 

('siima- 







to VI 

tefl 

I 


11 


III 

IV 

\' 

VI 

VII 

VI n 

Borbhetta 

90 

0 

0 

()() 

118 

8(f 

172 

136 

-138, 


90 

45 

0 

135 

110 

80 

266 

621 

560 


90 

90 

0 

\n\ 

IHO 

HO 

281 

725 

700 

i ' 

90 

IHO 

0 

200 

260 

80 

300 

900 

969 



(Mean'' 


14(> 

174 

1 

80 

270 

070 

1)1)8 

Kalehini 

0 

0 

1) 

135 

190 

980 

1 ’ * 

509 

1 H05 

1 ,925 

3 ? 

0 

15 

0 

200 

230 

1,1 15 

562 

2,107 

2,30:) 


0 

90 

0 

222 

1 

250 

1 ,01)5 

688 

J 

2,220 i 

2,650 

i 

i 

(Mean) 


186 

223 

1 ,053 1 

1 

1 583 

I 

2,040 1 
1 

2,292 

3 3 

90 

0 

0 

145 

1 220 

800 ’ 

594 

i,7r)9 

1 ,925 


90 

22 . 5 

0 

238 

290 

HOO 1 

844 

2,171 ^ 

2,300 

3 .* 

90 

45 

0 

215 

380 

790 i 

938 

2,353 ! 

2,475 

3 ? 

, 90 

1 

90 

tt 

1 290 

420 

7H0 

1,1 8>8 

2,070 j 

3,000 



'^^^ean) 


1 2.S0 

‘ 328 

■ 792 

891 1 

2,240 ! 

2,425 
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It is seen that 

(i) Eastern Dooars soil has almost three and 
a half times phosphate content compared 
to the Mid-Assam soil; 

(ii) the dominating inorganic phosphates in 
Eastern Dooars and Mid-Assam soils arc 
calcium and iron phosphates respectively; 

(iii) all the phosphates, except calcium phos- 
phate, increase progressively with increa- 
sing levels of superphosphate application 
at both sites; 

(iv) it appears that the increase of inorganic 
phosphates is about one and half times 
than the increase of organic fraction at 
Borbhetta, wlu'reas in Eastern Dooars 
the 0 |)[) 0 site is true; 

(v) at both these sites organic phosphate 
comprises about 40 per cent of the total 
j^hos})hate; 

(vi) th(' close agreement b('tweei\ the estimated 
and the calculated total i)hosphate con- 
tents show that the major soil phosphate 
I’ractions are accounted for in the 
(i a(' t i ( )na ti on study. 

2. Fractionation of soil phosphate 
( unmanured soils of various regions ) 

Soils Ifom different regions of North East India 
were fractionated to find out the distribution pattern 
of various native soil phosphate fractions. Results 
sugg(*st that aluminium phosphate ranges between 
0-150 p.p.m. with an average of 45 j).p.m., iron 
phosphate ranges between 50-400 p.p.m, with an 
average of 90 p.p.m. In general, iron phosphatt* 
pr('dominates in our tea soils, although under 
special situations lik(! those of K^ilchini gn y silty 
loam, calcium phosphate predominates. Out of 
the three main inorganic fractions, aluminium 
phosphate accounts for lowest percentage of the 
total phosphate reserve. The organic fraction, 
generally, varies between 30-50 per cent of the 
total phosphate, with an average of 40 per cent. 


It is generally believed that aluminium plrosphate 
is associated with low pH. However, in this preli- 
minary study, although “available” aluminium is 
found to be linearly related to soil pH, the relation- 
ship betweeix aluminium phosphate and cither 
pH or “available” aluminium does not follow a clear 
trend. However, there is a suggestion that alumi- 
nium and iron phosphates increase with lower pH, 
whereas calcium phosphate tends to increase with 
higher pH. Since a vast majority of our tr'a soils 
lire now Ixighly acidic, phosphate uptake of tea 
may be dependent upon these two fractions. 

The reductant soluble iron phosphate varied 
between 30 to (>()() p.p.m., with an average of 230 
p.]).ni. This phosphate being coated with iron- 
oxide is least available for plant uptake and is of no 
significance for nutrition. The “occluded” phos- 
phate, another unavailable pho.sphate fraction, has 
be(*n found to be absent in tea soils. 

As a result ol' the above fractionation study, it is 
sugg(‘sted that an ammonium fluoride — sodium 
hydroxide extraction solution miglxt be a useful 
extractant for routine estimation of available phos- 
phate (instead of' the current Bray's metlxod), since* 
l)oth aluminium and iron phosphates (“active” 
frac tion for most of oui soils) will be accounted for 
in the* availability measurc-rnent. 

Studies on soil potash 

A paper was presentc*d in the* Tocklai biennial 
confc-rencc, 1972, on the importance of potash ma- 
nuring, which covers a large part of the last year’s 
researches carried out on the soil potash problem. 
Briefly, the subjects arc : 

(a) estimating the potash requirement by 
tea thrc:)ugh growth analysis; 

(b) depletion of soil available pextash through 
Icxng-term manuring with sulphate of 
ammonia ; 

(c) frc'quc ncy distribution of available potash 
in tea soils, and forms of potash in iwo 
maje^r types of soils; 
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(d) the relationship between clay and available 
potash contents of tea soils; 

(e) effects of building-up dressings of potash 
fertiliser on the soil potash status at 
various depths down to thr(‘(! feet; 

(f) soil test — crop correlation studies with 
v^arious methods to find out a reliable 
test for f)otash fertility evaluation pro- 
gramme in tea areas; 

(g) preliminary results of held trials on mature 
lea with various levels of potash fertiliser; 

(h) Potash deficiency and reliability of the 
use of soil or leaf analysis as a diagnostic 
aid ; 

(ij tlic* interim recommendations on the prac 
ticc ol’ potash manuring. 

f’or details of results please see pages 34-44, Vol. 
18, No. 2, December, 1971 issue of “ Ewo and a Bud”. 

An important point which has emerged from 
these* studies is that besides the available or e*x^:hangc- 
able soil pejtash, the rale of rele*ase of non-exchange- 
able peiiash can also be an irnporlant parameter 
le)r ee^rrect understanding e)f the potash nutrition 
beyond soil-ty|)e boundaries. 

1. Fractionation of soil potash 

As a first attempt, soils freirn the various regions 
f)f North East India have been fractionated into 
three forms namely, water-soluble, exchangeable, 
and the non-exchangeabh* forms which together 
constitute the “active” form in our soils. 

Tn Assam soils, water-soluble form ranges between 
10 to 40 p.p.rn., with an av(’rag(* of 18 p.p.m.; the 
(‘xchangeablc form rang(*s between 20 to 150 p.p.m., 
with an average ol (iO p.p.m.; the non-exchangeable 
form ranges between 180 to 500 |).p.m., with an 
average of 300 p.p.m. In Dooars, water soluble 
form ranges between 10 to 30 p.p.m., with an average 
ol 18 p.p.m.; the excliangeabh* hu'm range's Ix'twecn 
30 to 150 p.p.m. with an average of G5 p.p.m.; the 


non-exchangeable form ranges between 300 to 

2,800 p.p.m., with an av(*rage of 1,200 p.p.m. la 
Darjeeling and I’crai, water soluble form ranges 
between 10 to 30 p.p.m., with an average of 20 
p.p.m.; the* exchangeable form ranges between 
40 t(3 200 p.p.m., with an average e)f 90 p.p.m.; the 
ne)n-e*xchangeablc form ranges between 460 te) 

2,800 p.p.m., with an average of 1,700 p.p.m. 

I he fractionatie^n data show ele-arly that VVe'st 
Be'ugal soils have very much higlier potentially 
available pe)tash eontents (non-e*xchangeable*) eemi- 
pared to the Assam soils, ddie variations in response 
from applied potash fertilisers under Assam and 
V\5*st B('ngal conditions can possibly be tit'd up with 
the fate of this important fraction. 

A laboratory method has been standardised, 
where cation exchange resin is used to extract specifi- 
cally non-exchangeal>l(‘ potash from our soils. About 
50 p.p.m. non-exchangeable potash was released 
iVom soils of a long-term ex|)eriment at Borbhetta. 
'Ehe rate of release was found to be prett)* fast. It 
also appears that the residual elTects of potash manur- 
ing under Borbhetta conditions confine* to ('xchange- 
able or availal^le fraction only, since no diflerence 
was noted between tlu^ released non-exchang(‘able 
potash contents of the im-fertilised and the ferti- 
lised plots. Before apj)lication of tin* method for 
advisory purpose, it is necessary to examine the! 
relationshij) Irerween resin-extracted uoM-(‘xchange- 
abl(* irotash and the potash uptake! in exhaustion 
expei'iments. 

2. Seasonal fluctuation of soil potash 

During the last year a long-term experiment at 
B(3rbhetta (B. 105) has b(*en sampleel at monthly 
inte*rvals down te) 90 cm, the* eh'pths of sampling 
being 0-15 cm, 15-45 e*m and 45-90 cm. 44ie samp- 
ling ce)ufiiu*el to four treatments name-Iy, KoO at 
leve-ls 0, 15, 90 and 180 kg per hectare*. J’he r'esults 
suggest that : 

(a) C:hanges of available potash in soils fe_)llow 
the same trend in all the thr'ce se)il layers 
examined. 

(b) f'rom January to Mareh, available* potash 
content increases with pi'ogressive drying 
out of the soil. This increase is likely to be 
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due to lower uptake of potash under mois- 
ture stress, and should not be relied upon 
for prediction of potash requirements 
by tea. 


Table Seasonal changes in the concentration of potash 
in plucked shoots, third leaf and internode 
[data expressed as percentage on dry weight 
basis) 


(e) From April to August, appreciable' (luctu- 
ations are observed (gene-rally alternate 
rise and fall) attaining a peak rise in August 
and, thereafter, a steady elecline takes place 
until January. lTowe*v('r, these Ihietuat- 
ions are- more marked in the* manured plots 
with higher levels (like 90 anel 180 kg/ha 
K./lj than in the case of un-manured or 
low potash plots. 'I he iluctualions observed 
during this period is associated with crop 
withdrawal and release due t(_) weathe- 
ring. 

(d) 'file' depiction of available potash from 
the (op 13 cm layers l)etw<*('n the' |)eriod 
August-January has l)ecn fe)und te) hr 90 
and 70 kg/ha (45 and 35 p.p.m) fe_u' K 180 
and K 90 ])le)ts re’sj)e'ctively. 4’he uurna- 
iiured and the K 45 plots ewer (he' same 
period le)s( only 54 kg/ha or 27 p.p.m. avail- 
al)le' potash. 

Se-asonal xariations were alse) eonlirmed in (hre-e* 
e)ther Assam trials. T( sugge'sts that lor lertility 
evahiatie)!! with re'spect to potash, the se>il samples 
in Assam sheuild best l)e collected frenn August to 
January, thus avoiding the j)e'rie)d showing sharj) 
scase)nal variation in availal)le soW potash. Similar 
studies are being carried e)ut lor (he sece)nd ye'ar 
in Weste-rn Dooars, where the wet and dry seasons 
are' sonu'what diffe'rent from (hat e)f .Assam. 


Months 


C Concentration of potash in leaf 
and internode 



Two and 
a Bud 1 

'Third 

leaf 

Internode 

May 

1 .98 

1 .95 

2 . 85 

June 

1.56 

1.73 

2.52 

July 

2.14 

2.02 

3.28 

August 

' 2.07 

2.15 

3.21 

Septembe'i' 

1 2.03 

2.08 

2.90 

October 

2.12 

1 

2.10 

3.02 

November 

1 

2.18 

2.18 

j 3.04 

C.D. (at 

0.07 

1 

0 . 07 

0.10 

„ (at 0.1%) 

0.11 

0.11 

0.17 

(C.V. %) 

4.73 

4 . 64 

4.80 


3. Seasonal fluctuation of leaf potash 

The data suggest that : 

Fre)m the' same le)ug-term e'xj)e'rime'nt at R()rl)he*(ta (i) C’oncentratieon ol pe>tash in the internexle 

(B. 105) (wo and a bud plucke'el shoe)ls, inte'rne)eit's, is relative'ly mucli highei than in eitlu'r 

anel the' third leaf ol cle)n(' 20/23/1 were analysed ihirel leaf or Two and a bud ])lucke'd she)ot. 

at fortnightK intervals during the’ last year fre>m 

May to Xow ml)er. Data were statistically analyse'd, (ii) Like' soil available' potash contents, an 

and (he ellect e^jf s('ase)n e)u the* eeiiiee'u lraiie)ns e)l alternate rise and fall ol the j)otash con- 

potash in the shoot, third le'af and internoeh' has ce'ntratie)ns in all die plant Iraetions are 

been found to be significant (B 70. 001), irre'sjHCtive noted until .August when ])eak rise* has 

of the treatments as seen in Table 2. been e)bserved. f reim August to Xovem- 
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-ber virtually little change takes place 
in the leaf or internode potassium concen- 
trations. This is in agreement with the 
continued depletion of soil available potash 
over the same period. 

(iii) It is tentatively suggested that for dia- 
gnostic aids, the internode samples collec- 
ted during the active growth period (i.e. 
July /August) will b(‘ a good criterion. 

4. Leaf or internode potassium concentration 
as affected by manuring 

The (^Ifeci of long-term potash manuring at 
various levels on the third leaf or internoclt! concen- 
tration of potash has been found to be signilicant 
(P <0.()()l), but the same has not been true for 
plucked shoots. Table 3 shows how concentralions 
ol potash in ihe third leal or internode is affected 
by manuring. 

Table 3, ^{ffect of tnanurin^ on potash concentralions 
in plant part {data expressed as percentages 
on the diy weight basis) 



Ckrncentration ol pot 

a^h in leaf 

Potash (KoO) 

and internode 

applied, kg/ha 




'l\vo and 

' ddiird 

I ntcr- 



a ffud 

leaf 

nod(! 

0 

2.02 

1.97 

2.84 

45 

2.C3 

2.08 

3.03 

90 

2.04 

2.05 

3.09 

180 

2.12 

2.18 

3.18 

G. D, (at 

N. S. 

0.C9 

0.12 

»» ^%) 

1 N. S. 

0.13 

0.18 

(G.v.-:,) I 

' 10 1 

10 

9 


Table 4. (hmeentrations of potash {K^O) 


Phosphate (P 2 O 5 ), 1 

applied kg/ha 

Two and a Bud 

Potash 

! 

calcium 1 

0 

2.46 

0.59 

22.5 (4.3 in 1971) 

2.37 

0.66 1 

C. D. (at 1%) 

0.05 

0.04 I 

„ (at 0.1%) 

0.07 

0.05 j 

C. V. % 

3.9 

11.4 ! 


( 


I’he data further suggest that the concentrations 
of both third leaf and internode potash incri'ase in 
the order : > K 90 -- K 45 > Kq. 

5. Correlation studies between soil and leaf 
potassium, as well as yield 

The correlation study has shown that both inter- 
node and third leaf potash concentrations are linearly 
related to soil available potash. TIk' goodness of 
lit has been tested, and found to be statistically 
signilicant (P:^ 0 . 001 ; 1 * 2 = 0.87, between soil avail- 
able and internode potash : r^ - 1 - 0.79 between soil 
available and third leaf potash). Clorrelation studies 
between yield and either internode' potash or soil 
available potash suggest that tlu'se diagnostic aids 
can be used with advantage tor prc'diction purpose 
of the potash fertiliser recjuircment by tea. 

G. Influeiice of long-term superphosphate 
manuring on leaf potash concentration 

Jn 1969-70 Annual Report, p. 35, it has been 
stated that leaf analyses show an inhibitory effi'ct 
of calcium contained in the superphosphate on the 
uptake of potash. 

A follow up of the observed inhibitory effect 
ol calcium on the potash uptak(‘ was carried out 
during 1971 by analysing monthly two and a bud 
jducked shoot, third leaf, and int{'rnodes of I’inga- 
rnira jat of tea* from July to December. Ihe inhi 
-bitory effect of calcium on the potash concentrations 
of both plucked slioot and the third leaf (but not 
internodes) has been confirmed fl^< 0 .()l) inspite 
of the seasonal variations. T3etailed results will lx* 
published elsewhere. For general intei'est, mean 
data on the potash and calcium concenti'ations in 
the leaf and internode as affe'cted by long-term 
superphosphate manuring are give'n in Table 4 . 


and calcium {CaO) in leaf and internodes 


Third 1 

caf 1 

1 Internode 

1 

potash 

calcium 

potash 

calcium 

2.29 

: 0.78 

3.30 

1 0.82 

2. 19 

0.87 

3.22 

0.89 

0.07 1 

! 0.03 

N. S. 

; 0.03 

0.10 

0.04 

— 

0.04 

6.2 

7.9 

— 

6.4 


36 ) 



Annual Suievtific Report For 1971-72 


7 . Field trials on mature tea with nitrogen, 
phosphate and potash 

The multiple regression analysis (sec 1970-71 
Annual Report, p. 38-39) could not be carried out 
in the computi r because of the other commitments 
on the part of the Statistics Department. 

SOIL PHYSICS 

Studies on soil water management 

During 1971 basic investigations concerning 
soils, ruu-olf, and ground water table have been 
carried out to und(‘rstaud the lued for drainage 
and conser vation, and, if possible, to derive guidance 
for future work. Addilionally, researches on the 
water reciuirerrurit l)y tea received a great deal of 
attention. 


District 

Nazira 

Jorhat 

Golaghat 

Nowgong 


Fextural type 

Silty loam to silty clay loam 
Sandy loam to loam 
Silty loam to silty clay loam 
Silty loam to silty clay loarr. 


Resides, within a single* profile, shallow layers of 
dillerent textural types liave also been found to 
alternate, although the suiisoil layers are continuous 
and interconnected. Within the 101) cm depth 
of sampling heavy im|)ervious clay stratum has not 
been I'ound. This shows that these soils are basically 
drainable*. 

(b' Air capacity 

J'ig. 1 shows the jiroj.'oi lions ol v/ater , ae.r and 
solid matter in a few South Rank soils at fields cafia- 
city at various depths of the piofile. 


1 . Drainage investigations 

A r(‘Conaissance survey has bee'u carried out in 
the South Rank tea districts of Assam to e'valuate 
th(‘ physical properties of the* soil laye'rs down to tiie 
elli-ctive root de[)th and ascertain the drainal)ilit\ . 
Physical investigations confnied to determination 
ol bulk density, t(‘xture, held capacity moisture 
(1'. (!.), wilting ])oint moisture (W. P.), available 
water in the elfective root /one (from 1'. (f and W'.P. ), 
total pore space (capillary and non-capillary), air 
lilli‘d pore space (non-capillary or drainalile pore 
Sf)ace), pel rneability, and pi’ curves or moisture 
releasing characteristics at various applied suctions. 
I’he detailed results of the pi'eliminary survey will 
be {published elsewhere, but. for general interest, 
only SOUK* of the important aspects will be dealt in 
this report. 

(a I Texture 

file survey shows that soils in the South Rank 
vary trom loamy sand to silty clay loam types. Fhe 
prede^miuating textural t\pes in the vxirioiis tea 
districts are as follows : 


District 

Doom Dooma 
Dibrugarh 
Moi'an 
Sonari 


Textural type 

: Loamy sand to sandy loam 
: I..oam to silty loam 
: Loam to silty loam 
: Silty loam to silty clay loam 


P1C:1. REUTIONSHIP BKTVEEN S0IL7UyiTSR AND AIR 
AT FIELD CAPACITY 

loaw 


40 00 r20 



0 » » *— » ] 

0 40 80 120 

kakajaw T.B. 



40 ao 12C 


« 50. 

100 
0 

LECENT I 





— SANDY 


, LOAM 

h 


h 



40 80 120 0 40 80 120 0 40 80 120 

VOLUME PBRCEWTAGB 

•NON available water SOLID SOIL BLOCK | | 

.available WATER - ^ AIR - • > * 

SAMPLING DEPTH - - — ♦ 


It is seen that the volume of air is satisl’aetory in the 
case of loamy sand or sandy loam type of soils, 
whereas the air-capacity ge ts restricted in the sub- 
soil layers when the soil is of silty loam or silty clay 
loam type. This is so even when a sandy loam type 
of soil overlies silty clay loam subsoils. It can lie 
concluded that a major ity of the South Rank soils have 
restricted air-capacity in the subsoil lay(‘rs at about 
45— .30 cm from the soil surhice. 4’he implic ation 
of this observation is that the subsoils are apt to 
remain wetter than at field capacity (iT'd need air 
content) during the monsoon months for a long 
pt'riod. 4’o minimise the period when moisture 
content is above field capacity, the iiecessity of 
deepening and I'c-alignment of the existing drains 
in the mature tea areas should be appreciated. 
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(c) Permeability bring tried out for reproducible measurement of 

In 1970-71 Annual Report, p.41, it has been the permeability of soils under laboratory conditions, 

mentioned that modifications of a technique, deve- This has now been accomplished, as should be evi. 

loped by the American Society of Soil Science, are dent from results shown in Table 5. 


Table 5. Results of standardisation of a laboratory technique for permeability determination 
( data expressed as a xIO-"* crnlsec., where x permeability data (A) ) 


_ . 1 


Soil 1 Site 

Replicate 


[’iiiK* of ol 

iservation 

after set tin I 

r 

30 min 1 

1 

60 min j 

90 min | 

120 min 

150 min 

1 


Sandy i 1 

1) 

1 6 . 50 

13.20 

9 . 90 

9.90 

9.90 

loam 

2) 

13.20 

1 1 . 5.5 

1 1 . 55 

1 1 .55 

11.55 

type , 

3) 

11.55 

9.90 

9 . 90 

9 . 90 

9.90 

i 

4 ) 

1 1 . 55 

9.90 

9 . 90 

9.90 

9.90 

11 

1) 

8.25 

8.25 

8.25 

8 . 25 

8.25 

t 

2) 

9.90 

9.90 

9.90 

8.25 

8.25 

j 

3) 

11.55 

9.90 

9.90 

8.25 

8.25 

! 

4 ) 

11.55 

1 1 . 55 

11. .55 

9 . 90 

1 9.90 

” III 

1) 

9.90 

8.25 

8.25 

8.25 

8 . 25 


2) 

9.90 

8.25 

8.25 

8.25 

8.25 


3) 

11.55 

9.90 

9.90 

9.90 

9.90 


4) 

16.50 

13.20 

13.20 

13.20 

13.20 

Ij IV 

I) 

11 ,.55 

11.55 

9.90 

9 . 90 

9.90 

! 

2) 

8,25 

9.90 

8.25 

8.25 

8.25 

1 

3) 

11.55 

13.20 

9.90 

9.90 

9.90 


4 ) 

1 1 . 30 

13.20 

1 1 . 55 

11.55 

1 1 . 55 


C:.V. p.c. 

20.25 

17.12 M. 11 

15.06 

15.06 

S.D. 

1.76 

1.83 1 1.41 

1.46 

1 .46 

S. E. 

0.44 

0.46 0.35 

0 . 36 

0.36 


From the above results, it has been decided to ling and Terai (North) soils are far more permeable 
take observations after 90 minut(\s from the time of than those of the valley soils in Assam (ranges being 
setting or charging the permeability cells, when the K = (20 — 50) X lO-'* cm /sec. for Darjeeling and 

range of fluctuation between duplicate measure- 'ferai soils, as against 10-20) x 10-^ cm/scc. 

vnents can only be -h 0.70. for valley soils). 

The method is now beins; employed to find out Further, laboratory estimate ol' K (permeability) 

the frequency distribution of K or permeability , , i • i • ^ 

1 • I • ITT' • 11 1 1 . has been compared with in situ measurement of K 

values within diilerent regions, as well as the relation- 
ship between observed variations with textural (where a water table is present in the case of sandy 

characteristics. Results so far suggest that Darjee- loam soils, and the agreement between the two 
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methods has been found to be good. Relationship 
between the two methods of measurement at various 
sites is now under study. 

I'rom the exploratory data on the permeability 
of South i3aiik soils, horizontal spacing between the 
two subsidiary drains has been calculated using 
Hooghoudt’s equation. In the calculation, the 
following main features are taken into consi- 
deration : 


(a) drainage in the South Bank to cope with a 
rainfall of 76 cm a month or 2.54 cm per day. 

(b) I'he maximum ground water level midway 
between the two parallel drains not to rise 
within 90 cm from the land surlkce. 

(c) the depth of the impermeable layer is, on an 
average, three meter below the land surface 
as has l)een observed. Spacing data arc 
shown in 'fable 6. 


Table 6. Permeability of typical South Bank soils and calculated drain spacings 



Deptli 1 

Permeability, 

Mean 

Drain 

Depth of 

Soil type 

cm 1 

K X 10-'* 

K X 10- ‘* cm /sec. 

spacing 

drains 


j 

! 

cm /sec. 


(m) 

(m) 

Loamy sand^ 

20 ' 

47.27 




5 > 

40 

33.35 

45.75 




60 

41.17 

(3.96 m/day) 

45-55 

1.0-1. 5 

; > 

90 

61 .00 




Sandy loam 

20 

11.25 





40 

10.65 

9.69 



? > 

60 

9.90 

(0.84 m/day) 

20-25 

1.0-1. 5 

>) 

90 

6.97 




Loam 

20 

8.82 





40 

6.74 

6.94 




60 

5.42 

(0.60 in/day) 

j 15-20 

1.0-1. 5 

j ? 

90 

6.76 




Silty loam 

20 

4.83 


1 


j » 

40 

4.49 

4.91 



?? 

60 

4.73 

(0.42 m/day) 

12-15 

1.0-1. 5 

?> 

90 

5.64 




Peat 

20 

173.40 

14.98 m/day 

90-100 

1.0-1. 5 


2. Run-off and Erosion studies 

In 1970-71 Annual Report, p. 39, the basis of 
run-off and erosion studies at Tocklai has been 
described. It has been mentioned earlier that after 
preparation of the run-off plots with transported 
soils, these plots were allowed to settle down to the 
desired density. However, in spite of fallowing 


for a j)eri()d of almost two years, the erosive loss of 
.soils appear to be considi-rable. The conditions of 
the run-off plots at the lime of measurement of soil 
losses can be considered as comparable to those of 
uprooted and cultivated areas just bt'cn planted out 
with (juatemala. Preliminary results on the soil 
and nutrient losses from the run-off plots at difi'erent 
slopes are shown in Table 7. 
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Table 7. AvcraL]p soil and nutrient losses from erosion plots of different slopes 


\ 

\ 

\ 

1 


i Average loss of nutrients in 
j kg per ha ( f each data average 

Percentage 
slojre of 

Rainfall 
i intensity 

l-7\verage 
soil loss 

1 of eight estimates) 

run- (df 
plots 

i (!>«'»!<■) 

' mm /hr. 

1 

1 

! 

1 

in kg p('r 
hectare 

t.__ 

nitrogen 

1 

phosphate 

potash 

li 

j 

I 

>20.6 mm/lir. 

1 

; 1 ,345 

i 

3.28 

i 

9.03 

8 

i 

686 

1 . 32 

1 

i 0.H2 

3.91 

2.5 


616 

1.41 

0 . 79 

4.03 

1 

1 .0 

1 

1 

! 

i 

.541 

j 

1 .10 

0.75 

1 

3.97 


From the al)ove data it is seen that with a moderate 
intensity rainfall considerable soil and nutrient 
losses can occur. I’urther, th(' losses from plots 
with six per cent slope are more than doubles of the 
quantities lost from all other sh)pes included in 
this study. Admittedly, these data can be over- 
estimates because of the still unsettled soils in the 
plots, but they should serve as good indicators of 
what could really happen in replanted slopes, spe'ci- 
ally when the-y are le-ft bare following cullivation or 
even during the first two years of replantatior: . 

The' beneficial e-flects e)f mulching eai the physical 
re'duction of run-oir, as well as improving the rainfall 
acceptance pre)perties e)f the se)ils have alse) been 
marked in this e'xpi'rirnent. 

Water requirement studies 

pAaporatie)!! (Ey) at Tejicklai and other mete'oro- 
logical sub-stalie)ns were- calculated from the weather 


data by the Pe'iunan’s method fe)r tlie last few years. 
I'or making accluate use of the'se' data, crop cocfli- 
cient has now been determined, d’lie actual (pian- 
tity of watc-r tea lu'eds for optimum growth can 
now- be determin'd using data and the crop 
coellicient. 

(a) Soil moisture depletion pattern under 
purned and skiffed tea, and determination 
of crop coefficient ; 

During the dry period of 1971-72, beginning 
Irom December to April, d('pletion of soil moisture! 
was followed in both pruned and skilled (medium) 
plots at docklai. Soil moistuie was estimated at 
weekly intervals down to 90 cm by succcssiv^e samp- 
ling of” each 15 cm soil layers. Average monthly 
moisture contents at different depths under pruned 
and skiffed teas arc* shown in dable 8. 
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Table 8, Average soil moisture content during December — April under pruned and skiffed teas 

( data in cm of water ) 





Depth of .soil layers (cm) 




Type of 

I' 


_ — 

— 

1 



In 90 cm 

Month 

pruning 

0-15 ! 

15-30 

30-45 

45 60 

60—75 

75 -90 

effective 


i 

cm i 

cm 

cm 

cm 

ern 

cm 

root depth 

December 

Light prune | 

4.1 i 

4. 1 

4.4 

4.5 

4.4 

4.2 

25 . 7 


Medium i 









skiff 

3.4 ' 

3.8 

4.1 

4. 1 

4.1 

4.0 

23 . 5 

January 

Light prune 

3.9 

4.3 

4.G 

\ . 5 

4.4 

4.4 

26 . 1 


Medium 









skiff 

3.4 

3.7 

3.8 

3.8 

3.9 

3.9 

22.5 

February 

Light prune 

4. 1 

4.5 

4.6 

4.8 

4.6 

4.4 

27.0 


Medium 









skiff' 

3.8 

4.0 

4.1 

4.2 

4.0 

3.9 

24 0 

March 

Light prune 

3.7 

1 4.0 

4.2 

4.3 

4.2 

4.2 

26 . (i 


Medium 


1 







skiff 

3.4 

3.7 

1 

4.0 

3.8 

3.8 

3.8 

22 . 5 

April 

Light prune 

1 4.5 

j 5.0 

5.3 

5 . 3 

1 

4.9 

' 4.7 

1 29.7 


Medium 






( 

1 


skiff 

4.4 

1 1 

4.9 

4.9 

5.3 

4.8 

j 4.7 

j 29.0 


'Ihv soil moisture status, as expected, has been 
found to be higher at all depths down to 90 cm in 
the case of pruned tea compared to its skiffed counter- 
part. Tt appears that, on an average, 2.74 cm per 
month more water is transpired from a 90 cm effective 
profile by the skiffed tea as compared to the prun(*d 
ones. During 1971-72 between December and 
March, about 16.5 cm rain fell. I’he soil moisture 
depletion under pruned and skiffed teas over the 
period has been found to be 35.3 and 47.1 cm res- 
pectively from the weekly moisture data. Fhe 
total evaporation (Eq) during the same period has 
been 43.0 cm as calculated by the Penman’s method. 
If we consider -^47.1 cm, and Eq 43.0 cm, then 
-^ ~or crop coeflicient equals 1.09, a value in 
close agreement with cool season value of 1 .12 worked 
out for Bangladesh tea by Van Der Laan. Laycock, 


however, recommends a crop coeflicient of 0.05 for 
tea, apart from the period after pruning. However, 
this exercise will be continued until April, 1973, 
in view of the rather wet cool season prevailing 
during 1971-72. Fhe above-mentioned value of 
crop coefheient should, therefore, l)e considt'red as 
tentative. 

(1)} Moisture storage capacity of soil 

Available* water contained in effective root profiles 
has been estimated under varying conditions in the 
South Bank of Assam. Profile studies show that 
roughly 18 cm of water can be contained in the root 
profile, except for the loamy sand type of soils which 
contain about 14 cm of available water. Admittedly 
this survey should be further extended es{)ecially 
in droughty areas; but for the South Bank, where 
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usually sandy loam overlies silty clay loam or vice 
versa, the available! water capacity per 90 cm effective 
root profile can be tentatively taken as 18 cm. 

(c) pF or soil moisture characteristics 

Soil moisture characteristic or soil moisture 
retention curves for a numl)cr of South Bank soil 
profiles (at different depths) have been prepared, 
firstly to understand (he affect of tt'xture and structure 
on the moisture retention (urves, and secondly to 
calculate the effective pore-size distril)u(ion (i.e. 
the volume of different classes of pore sizes) in these 
soils. The curves are piepared by determinini; 
soil moistures at various applied suctions between 
pF 2.0 to 4.2 or between l/lOtli to 15 atmosphere. 
Detailed results will be published elsewhere. For 
general interest, moisture characteristic curves of 
four dilTerent soils in the South Bank are shown in 

Fig. 2. 


PIC;2. MOISTURE RELEASE CHARACTERISTICS 



1 WO of these namely, Ghillidhary and Maekeypore 
(Ciroup A) belong to silty loam to silty clay loam 
type, and the remaining two Kakajan and liardubi 
(Group B) belong to sandy loam to loamy type of 
soils. It is seen that the curves for the different 
depths (cither in the case of Group A or Gioup B) 
for any particular soil are nearly of the same shape. 
1 he slopes of the curves of group A, however, differ 
largely from those of group B soils, irrespective of 


depth. Group A soils have not only higher quanti- 
ties of available water, but the slopes of the curves 
being gradual, these are likely to transmit water 
for a longer period than Group B soils which are 
associated with steeper slopes, i.e., those likely to 
transmit water r<!adily. The slopes of the different 
soil-moisture characteristic curves are calculated 
to find out the change of water content per unit 
change of soil-water or matric suction, and ultimately 
to group th(‘ soils according to tlu'se changes or, 
in other words, their differential water capacities. 

(d) Relationship between gravimetric soil 
moisture and available water 

Because of the failure to measure soil moisture 
with gypsum blocks in the past, it is thought necessary 
to work out regressions between the total gravi- 
metric moisture content and the available moisture 
lor (.‘ach soil type. li(Stal)lishment of an equation 
would enable us to transform gravimetric data into 
availability measurements at any time. Both total 
and available soil moisture were determined at 
weekly intervals for a jieriod of‘ four months at two 
difTercnt (‘xperiuKuital fields belonging to the sandy 
loam type of soils. J’he determinations covered 
the entile eflextive root profile, wh(*re successive 
15 cm soil layc'rs were' sampled down to 90 cm. 
The soil moisture* was compared on a 90 cm profile 
basis, and the re'gression between the total and the 
available soil moisture was worked out. The good- 
ne*ss of fit was tested statistically and found to be 
significant (P:^ 0.001, r^ 0.94). The equation 
relating this comparison is : 

y — 4.19 } 0.9980 x, where y the avail- 
able water (i.e. Fie-Id capacity minus 
wilting point me)isture), and x == the 
total moisture (by gravimetric method.) 

It appears that roughly three-fourth of the total 
moisture content in a sandy loam or loamy soil 
remains available to the plant. 

Studies on ground water table 

In the tea areas often flooding of the soil surface 
occurs, b(*sides the build up of high water table in 
monsoon either in low lying areas or in inefficiently 
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drained lands. 'The elTects of different moisture 
levels on the growth of tea have been studied under 
artificial conditions with the object of deriving pre- 
liminary information. 

(a) Reaction of tea to different levels of water 
supply 

I'wo series of experiments were carried out with 
potted clonal plants for (inding out the effects of 
different intensities of Hooding on the growtli of tea. 
The cloiK's included in this study are KAMIVT FU/16, 
fVl and 'rV7, which are broadleaf Assam, hybrid, 
and extreme China types respectively. The treat- 
ments were : Fi = Field capacity 

Half root-zoiu' sul>incrged 
Full root-zone subrnciged 
d’ea bushes hall' suinnerg(‘d 
Tr, - I’ca bushes fully submerged. 
Rcadts of these experiments suggest that: 

<i) Clones do not differ betw<‘(‘n tlunnselvcs 
as I'ar as tlndr reactions to excess water 
le\' els are concerned. 

(iij Fidly submerged plants died at the end 
of Iburlh week, although defoliation and 
blackening ol' stem start (‘d within two 
days from the start of the experiment. 

(iii) Hall' submerged and full root-zone 
sul)merged plants died at the end of 
seventh week, although defoliation and 
blackening of stems started within 2-3 
weeks’ time in a severe way. 


(iv) Half root-zone submeiged plants remained 
in moribund condition for three months, 
and thirn with the growth of new roots 
above the ground water table, the plants 
started showing signs of active growth 
once again. 

(v) Field capacity plants, as expected, showed 
uninterrupted growth throughout the 
|)eriod of these experiments. 

f urther, it has been observed in a s(‘[)arate scries 
of experiment that on alternate wetting (under shade) 
and drying (( ither in the open sun or in shade ) 
all tea bushes fully submerged and dried in the open 
died within a week. Similar alternate wetting and 
drying o])er(‘tions in the case of other three treat- 
ments (Fo, '\\ and '[\) resulted only in producing 
sunscorch elfcets on the plants exposed to sun. 
Those plants which arc alternately fully submerged 
and dri(‘d in shade survivt'd for a period of about 
a month or so. rims lecurrcnce of short-term 
floods can be much more detrimental than Hooding 
continuously over a longer period particularly when 
the former alternates witli exposure to op(‘n sunshine. 

(1)) Effect of water tables on the growth of tea 

In 1970-71 Annual Report (]). 41), the set up 
of the experinuMital tanks, where water tables have 
been kept fixed at 45, 90 and 135 cm has been des- 
cribed in details. In the early part of November, 
1971, when soils settled down in the tanks, eighteen 
month old clonal plants, viz. d’Vl and S3 A/3 were 



45 CM 90 CM 

Plate I. Growth of Tea in Tanks, Water Tables at 45 and 90 CM from the surface 
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planted out at a spacing of 25 X 21 cm. Plate 1 
shows the growth of the plants after eight months 
from planting in the tanks having water tables at 
45, 90 and 135 cm from the surface. 

Observations on tlu* number of infills, tipping, the 
nutrient (N, P and thin) losses from th(! root zones 
of plants, as well as weekly gravimetric moistures 
and the moisture tensions are now being recorded. 

Summary of Meteorological Data 

Meteorological conditions in ten-day units have 
been given for 1971 for all the four meteorological 
sites, and a summary of the observations for 1970 
is given in the Appendix. 


Research and advisory analysis 

About 35,000 soil analyses have been made 
during the year. The break-up is as follows : 

(i) Research : For Soil Department’s 
as well as for other depart- 
ments, 12,874 estimations. 

(ii) Advisory : For tea estates alone, 22,206 
estimations. 

I’he demand Ibrsoil analyses 
by the estates, particularly 
for potash, was much mon^ 
than in the previous year. 
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PLANT IMPROVEMENT 

Production of clonal seed 

A small quantity of seed was obtained this year 
from the polyclonal micro seed bari established with 
eight geiu^rative clones in 1966/67 (Ann. Rep. 1967-68, 
p. 51). The seedlings will be planted out in autumn 
1972 for long term trials. 

Seeds from four biclonal stocks, one from an 
(‘stablished micro seed bari (stock 458) and three 
hand pollinated, were planted out in long term 
trials during 1971. From the initial observatioiis 
on uniformity, growth and vigour of the seedlings, 
the stocks appear to be pi'omising. Preliminary 
quality assessment of tlu^se stocks will be done as soon 
as sullicii nl leal' becomes availalrle for manufacture. 

'Flu* other micro seed baris planted in 1969 (Ann. 
Rep. 1968, p. 50) are exp(‘Cted to yield sullicient 
seed for trial from 1972. 

Pollination programme 

A series ol clones of high yield and quality have 
been I'stablished at Tocklai for pollination purposes. 
Crosses will be made between selected combinations 
from 1972 cold weather onwards with a view to 
.select out (i) tlu! good combiners for clonal seed 
production and (ii) outstanding vegetative clones 
from the new recombinations. I’he programme 
also envisages production of vigorous triploids with 
quality, for dor al propagation. 

Inter-specific hybridization 

In order to v:rify^ the earlier findings based on 
moi'phological, anatomical and chemical investi- 
gations (Barua, 1965, 'Fwo and A Bud, Vol. 12, p. 
13) that species hybrids involving non-tea genomes 
exist in cultivated tea populations, as well as to 
explore the possibilities of evolving new strains of tea, 
attempts are being made at inter-spicific hybridi- 
zation between tea and a few r elated species Came- 
llia. In the past, tea arid C. irraw adieu sis wi*re success- 
fully crossed at this Station and some of these hybrids 
are at present being used extensively in fuither 
crossings. 


During 1969 flower ir\g .‘‘cason, attempts were 
made to cross tea with the widely cultivated orna- 
mental C. japouica^ introduced from Japan. Out 
of about 30 crosses made using a tetraploid ti'a as 
female pareirt, only oi c hy brid plant was obtained 
out of 17 seeds Irom 9 fruits, 'fhe se.'dling flowered 
during 1971 cold weather. In its gross morpholo- 
gical characters and growth habit, th(' hybrid is 
indislinguishable from tea, eNC(‘|)t for the pink colo- 
ured rellexed p(‘tah:. This successful production 
of a hybrid between tea and japouica and the close 
resiinblancc of the hybrid to the (ultivated tea, 
lends support to the hypothesis that during its long 
history, tea might hav(' hybridized freely under 
natui'al conditions with some' of the related species 
like C. japouica growing side by side, a few of which 
(X)uld easily have* found the ir way inter the cultivated 
tea jK)[)ulalions. 

Selection of vegetative clones 

Abeiut 30 bushes freitn biclonal and polyelernal 
pie)ge-nies weae selected during the* year lor rooting 
and long term trials. 

Moi'e^ than 60 clones are^ at differe-nt stage's of 
long te'rm trial, out erf which four clones are in the 
slmrt list. Performance of this ye'ar will detciminc 
the final list erf clones feri rcle'ase' during 1972-73 

Scheme for preservation of tea germplasm 

The method of vegetative propagation of the 
te*a plant was standardized and a clonal selection 
proceHlurc was introduce*d some three decaele's ago. 
In the le-cent years, the use of improved clonal 
material for replanting, replacemrnt and extension 
planting is becoming increasingly popular in N. E. 
India. However, apart from the 18 clones seheted 
and rehased by focklai, the number of proven 
clones selected by tea estates will hardly exceid 
twenty. The interest shown l)y estates at one linu' 
in the selection of clones now appears to have l)een 
lost, although the extremely heterogenous nature 
of the tea populations in N.E. India oRers an excellent 
opportunity for isolating Hones of superior merit. 
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Many of the old seed sources (seed baris) and 
their progenies have become extinct, while a few 
of them are still represented here and there by old 
sections of tea which are getting due for uprooting. 
Unless adequate measures are taken, the inteiesting 
genetic material preserved by these old sections of 
tea, will be lost for ever. 

With a view to preserve much of these valuable 
genetic materials, a sclieme has been devised to 
encourage the industry to explore these old sections 
of tea all over N. E. India and pick up the potentially 
valuable bushes before they become extinct. Some 
of the bushes thus selected may prove* to be outstand- 
ing vegetative clones while others may be useful 
as generative clones to be used in future crosses. 

PLANT PHYSIOLOGY 

Progress in the investigations ol' dry matter pro- 
ductivity has continued to be made by combining 
field observations with controlled environrnt'ntal 
experiments, though some work has been curtailed 
by lack ol facilities at I’ocklai. d he objective of a 
major part of' the programme is to work out the archi- 
tecture of the theoretically ideal tea plant and then 
to produce tlu* nearest possible approach to this 
hypotlu'tical bush. It has b('en calculated from 
gas exchange studies that such a bush could produce 
diy matter at the rvic of some 50,000 kg/heetare/ 
annum based on a ten hour day for 30t) days per 
year. Of this total weight, some 12,000 kg would 
be in the form of plucked shoots. On existing types 
of tea under as near id('al conditions as are obtain- 
able in tlu* field, yields of 6,000 kg of made tea per 
hectare have been obtained from a nine month 
harvesting season and there seems no reason why 
this should not be increased as knowledge of optimum 
requirement ol moisture and fertiliseis increases. 

Kespiradon Studies 

Respiratory *at(^s of various parts of tea plants 
were reported in the 1960-70 Annual Report where 
it was concluded that due to higher ambient tem- 
peratur(*s in the plains of N. E. India, losses by respir- 
ation arc likely to be much greater than in Kenya 
or most ol Ceylon and South India where air tem- 


peratures are generally lower. 'Phe work has beei> 
extended to include the respiration rates of plucking 
shoots, mature and semi-erect leaves and complete 
small plants. 

Balance sheets of total respiratory losses of' whole 
plants compared to the photosynthetic gains from 
green tissues during daylight have been constructed 
and these have demonstrated that the annually 
increasing load of non-productive tissue on a non- 
increasing photosynthetic system causes a smaller 
proportion of dry matter productivity to be available 
for shoot j)roduction. Phis is a manifestation of 
senility which can be count(*racted by rijuvenation 
as discussed in the 1971 Biennial Conference. ** The 
results arc being submitted to Scientific Journals. 

Gibberellic Acid 

'The diff('rential responses of t<'a bushes to gibbere- 
llic acid (CfA) make general recommendations for 
its us(* extremely dilhcult and a considerable amount 
ol work r(*mains to l)e done before this potentially 
useful chemical can be used to full efrt*ct. In 1970, 
no response to (iA treatment was ol)taiiu'd. In 
1971, two clones of differing foliage* characters were 
tr<*ated, half the buslu's of each clone having be(*u 
prun(*d, the oilu'r half remaining unpruiK'd. Con- 
trol plots w(T(' spray(*d with wat(‘r and the treated 
plots with 25 ppm of gibberellic acid on 16th Jantuiry 
and again on lOth Alay. fhe results are shown 
in I’abh* 1. 

Briefly summarised, tlu* results have shown 
that clone 1, a hybrid type with high yield potential, 
responded W('ll to (iA when left unpruiu'd, but not 
when pruned. With this clone thert* was also an 
increase in crop merely by leaving unpruned, but 
this was v('ry small. In clone 2, a light leafed Assam 
type of average yield potential, the yield was reduced 
by CtA both in pruned and unpruned plots. The 
ellect of' (JA on unpruned t(*a was more depressing 
than on the pruned plots. 

T hesc results are not readily explicable but 
suggest that GA under suitable conditions will 
iiu:reasc the yield of alr(*ady vigorous tea but is 
unlikely to be of value in the case of weak bushes 

** Two and A Bud, Vol. 10, 29-33, 1971 
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Table 1 . Effect of Gibberellic acid spray on pruned and unpruned tea of 
two clones ( Yield of 5 bushes in grams fresh weight) 



(!lonc 1 

(High yield potential) 

Cloin 
(Average y 

2 

ield potential) 


Pruned 

Unpruned 

1 Pruned 

1 

Unpruned 

Cloiitrol 

Hll 

840 

1 

282 

219 

GA Treat 

758 

96« 

1 

222 

1 

154 

% Increase 
or d ('crease 

1 

1 -6.53‘/,> 

f 15.21% 

—21 .28% 

--*29.68% 


which arc proliably limited in productivity hy some 
otln-r iketor. 'I’liis is likely to have been the ease 
in the experiment as there is a marked drop in yield 
in the cot.trol blocks by leaving bushes tnipruncd 
and excessive leaf fall on nnpruiied tea indicates 
nutritional deficiencies. Furtlur work on GA 
is obviotisly retjuired betore general recommenda- 
tions for its use can be made. 

Spacing of clones and jats 

With the increasing emphasis on uprooting ot 
old tea areas and replanting them with clones and 
improved seed jats, early rettirn IVom the replanted 
areas to olfset the cost of uprooting has assnm.xl 
greater significance, filosely planted areas come 
into economic bearing earlier than those spaced 
wider. But how close tea shottid lie platited and 
whether spacing should vary with the clones, b<-ar- 
ing in mind both short and long term interest of a 
plantation, are qtieslions that need early solution. 

It was pointed out that siiacing >'xperimenls to 
provide answers to these cpiestions arc impracticable 
(Ann. Rep. 1967-6B, P. 57) and an alternative, sim- 
ple approach was suggested. The method involves 
recording of the number and pattern of disUibution 
of plucking points on the plucking surface of mature, 
widely-spaced tea btishes and workitig out the zone 
of maximum shoot density. 


Will'll the metliod was tried on clones and jats 
planted at diU'erent spacings, ranging from 1 o2 cm 
in oni'. direction to hi (-m in the other, the results 
indicated that nothing wotdd be gained by planting 
any one of those chines closer than 6(1 cm (Ann. 
Rep. 196H-(39, pp. 56-61). I'urther support to this 
conclusion was provided by another sc'ries ol obser- 
vations report 'd in Two and A lUid, Vol. 18(1), 
pp. 8-11, jan. 1971. 


A third lot of observations taken in an estate 
in Upper Assam, where bushes were planted in 
clusters of fiv(‘, one in the centre and four on the 
lour directions approximately 30 cm away from 
the central one, also conlirms that ver>' closely planted 
bushes do not develop properly or space themselves 
out through the death ol the weaki'r neighbours. 
Details of thi'se last observations are planned lor 
j)u])lication. 


I'Vrtility of the soil, height of the bush Irame and 
kind of plant ari' some of the known lactors which 
determine the number of plants required per unit 
aiea of land to produce' the maximum yield. Even 
after taking these factors and their interactions into 
account, all our observations indicate that i^^anting 
ol’ tea bushes closer than 60 X 60 cm would be un- 
economic. 
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Root studies 

Various observations have been made and re- 
por(ed from time to time on the growth of tea roots 
(Ann. Rep. 1960, pp. 51-52; 1963, pp. 30-34; 1966, 
p. 38; 1969-70; p. 46). However, the progress of 
our investigations in recent years on the aerial environ- 
ment ol tea bushes has clearly shown that application 
of this knowledge for increasing productivity largely 
depends on a fuller insight into the working of tlie 
root env'ironrnent. Work on the root environment 
has, therefore, been initiated during the year to 
obtain basic information on the growth and beha- 
viour of tea roots under laboratory and field condi- 
tions and to correlate the same, if possible, with 
the yield pattern of dilTcrcnt clones. Some indi- 
cations of the projatess made till date are given 
below : 

Mycorrhiza 

Tunstall found that root liairs of tea were scanty, 
but the young white and cream-coloured portions 
of the root, except tlu* root tip, were as^jociated with 
a myeorrhi/al fungus (Quart. J. Indian 4’ea Assoc,, 
1930, p. 75). 4'liese observations were confirmed 
and the fungi r<‘sponsible for this infection was shown 
to be of the vesicular-arbuscular tyf)e: tliis is the 
group ol' fungi with mycelial proliferation within 
the host tissue producing sack like vesicles where' 
spores are borne. There appears to be a done to 
cloiK' variation in the iiilensity and ])ositiou ol' my- 
c o r r h i z a 1 i n f e c t i o n . 

In many plants mycorrhiza is known to plav 
an important role in the nutrition of the host jdant, 
particularly plio-sphate nutrition. Preliminary ex- 
periments in sterilised soil suggest this to be true 
in the case of the tea plant also. 

Further work is continuing. 

Effect of shade and nutrition on growth of 
tea roots 

One repeat of the shade X nutrient X clone 
trial (Ann. Rep. 1969-70, p. 45) in Tocklai area 
2 A was uproot('d during the 1971-72 cold weather 
for root observation. Each repeat of this trial was 
.split into three parts — full sun, artificial shade and 


natural shade of A. chinensis trees, and each part w as 
sub-divided into three strips, each receiving a diii 
erent rnanurial treatment. Each of these nine strips 
in a repeat was planted out in 1959-60 with 25 clones 
five each from five dilferent light and dark leaf j at ^ 
the clones being selected at random. Initially each 
strip contained five plants of each clone planted 
randomly at 45 X 60 cm .spacing in a row, but they 
were spaced out to 90 X 60 cm in 1964 rewovimr 
alternate plants of the rows at the ground levek 
Two guard rows of done TV I were planted at 
each end of a strip. In uprooting the repeat, 27 x 3 
X 9 729 tea bushes together with the A. (hiruasis 

trees of the shaded plot had to l)e removed. 

The tea bushes were pruned normally before 
uprooting and tlu* ])runing wc'ight was takc'ii as 
usual. Excavation was started from oin* end, ex- 
posing the roots of each bush carefully and record- 
ing their spread and depth until the w'hole bush 
was excavated. 4 he bush was then sev(*red at the 
collar and tht* fi(*sh weights of roots and the bush 
I'rame were taken separateK . Samples of roots and 
tops were th(‘n dried for converting fresh we'ight 
into dry we ight. 

It will take' yet some time to tabulate and analyse 
the' large mass of data; some preliminary observa- 
tions of interest are' shown in 'Fable 2. 

The' re)ot weight was the highest in full .sun and 
the least under bamboo screen, while weight ol' the 
top parts viz. frame, pluckings and primings was 
imixirnum unde'r tree shade. The ratios (1) and 
(2) rcfle'ct the iulluerice' of shading on the relative 
growth of tlie top and the roots. Ratio (3) shows 
that the fraction of economically useful growth 
(pluckings) per unit of frame and root increased 
under shade; in oth('r words, d. chinensis shade trees 
diverted a larger fraction of the assimilates into 
economic' yield. When pruning weight is added 
to the plucking weight, together representing thc' 
I'raction of growth removed from the plant in 
course of the years, the ir ratios to the fraction left 
behind on the' bush as shown in (4) maintain 
the same trc'iid. 
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Table 2. Effect of kind of shade on the growth components of tea bushes 
{Mean of 243 bushes viz. 27 clones X 3 bushes x 3 treatments) 



Ratios 

Full sun 

Bamboo 

A. chinensis 




screen 

trees 

(1) 

Frame wt. 

Root wt. 

1.14 

1.28 

1.68 

(2) 

Plucking wt.* 

Root wt. 

2.76 

3.49 

4.84 

(3) 

Plucking wt.* 

Frame 4- root wt. 

1.31 

1 .56 

1.84 

(4) 

Plucking 4 pruning wt. * 
Frame j- root wt. 

3.33 

3.76 

4.40 

* 'lotal for the 10 

years from 

1 

1961 to 

1971 


These results lead to the conclusions drawn 
in an earlier publication (In Physiology of Plantation 
Crops, pp. 307-322, 1970) that ‘phenomenon of 
growth partition appears to be independent to some 
extent of total radiation and net productivity’ and 
suggest that internal growth factors are also involved. 
For a fuller understanding of the mechanism of 
shade action in tea, a study of’ the causes of growth 
partition appears essential. 

Dormancy in tea 

Short day-length was shown to be the cause of 
winter dormancy of tea bushes in Nortli East India 
and injection of gibberellic acid (OA) was observed 
to induce growth even during the winter months 
(Ann. Rep. 1968-69, pp. 61-62; 1969-70, pp. 44-45). 
However, some baiijhi shoots are found on tea bushes 
even during the actively growing season and the 
proportion ot“ banjhis is afTected by pruning, skihing 
and a few other cultural treatments. As banjJii 
formation during the summer months cannot be a 
day-length phenomenon, some other factors are 
obviously involved. It also appears from the count 
of batijhi shoots under different cultural treatments 


that the phenomenon of growth partition mentioned 
earlier in this report is linked to a degree with 
banjhi formation. 

Work involving bioassay of hormones has been 
initiated during the year for a fuller understanding 
of the internal and interacting external factors 
responsible for banjhi formation during summer and 
complete dormancy during winter. Preliminary 
observation shows signinhcanl clone to clone variation 
in the lengths of the batijhi and growing cycles. 

General 

Mr. H. P. Bezbaruah, Plant Breeder, was ad- 
mitted to the D. Phil, degree of the Gauhati Univer- 
sity on his thesis entitled “Cytogenetical studies on 
the Thea and the related Canullias'\ Dr. D. N. 
Barua, Senior Botanist, was his supervisor. 

Two junior C.S.I.R. Research Fellows joined 
the D(!partment in July and are working for the 
D. Phil, degree of the Gauhati University under the 
guidance of the Senior Botanist. The problems 
given to them for investigation are Root Growth and 
Dormancy. 
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MITES 

The mite syndrome : Apart from the red 
spider (Oli^ofiyc/ius c()[feae (Nietiier) ) and the scarlet 
mite {Bnwipalpus phoenicis ((ieijskes) ), pink mite 
(Acaphylla iheae (Watt) Keifer) and purple mite 
{Calacarus carinatus ((Ireen) ) together form a part of 
the syndrome. Ifie distribution and abundance 
of these two speci(‘s vary in relation to the agro- 
eeological conditions. On mature (30 years) C^hina 
bushes in Darjeeling the purple mite population 
per unit area of leaf is higher than that of pink mite, 
and yet the latter causes more damage, sometimes 
insidiously. On skifl'ed tea in Darjeeling, popu- 
lations of both species are higher at any one time of 
the year than on pruned tea under comparable 
agronomical conditions. Shade influences the 
numerical abundance of the two species, but not to 
the same extent as in red spider: shade has least 
influence on pink mite presumably because it inhabits 
the undersurface of the leaf. 

Unlike in Darjeeling, the pink mite population 
per unit leaf area on mature tea in the Dooars is 
higher than that of purple mite. The seasonal 
fluctuation of both pink and purple mites is more 
conspicuous in the Dooars than in Darjeeling where 
the mite population stays fairly stable. The popu- 
lation peak of the both species is reached during 
July-August : thereafter the population declines. 
Inspite of the identical population trend, pink mite 
j)of)ulation remains relatively higher than that of the 
purple mite throughout the year. 

In Assam, the population trends of these two 
species of mites vary markedly in different months. 
I’he population peak of the pink mite is reached 
during April to August; it happens to be June and 
July for the purple mite. 

Of all Tocklai clones, TV 1, TV 2, TV 9 and 
rV 12 are apparently less resistant to pink mite, 
so are TV 5, TV 6 and TV 7 to purple mite. In 


Entomology Department 

general, Assam types of tea are more susceptible to 
f)ink mite than the chinary types, but such clear 
cut response is not shown l)y purple mite, d'he 
reasons lor the varied susceptibilities and resistance 
(^f the clones to these mites are not immediately ch'ar. 

The monthly populations of pink and purple 
mites on different clones were correlated with 
the prevailing ambient temperature and previous 
month’s rainfall. The data do not warrant a casual 
relationship betwcin mite populations and these 
climatic factors. 

Red spider damage and density : Attempts 
w(*re made under laboratory conditions to sec if red 
spider damage can be correlated to mite densities. 
Known densities of mites were released on China 
hybrid leaves to record the symptoms of damage! 
produced. The mite densities were converted 
into numbers per sq cm of the upper leaf surface 
and correlated to the damage symptoms produced. 
Although good agreements were not found for 
every situation, the general trend was as follows : 

Average mite 
density/sq cm 

A. Trace of bronzing on recurved 

margins and tip 1 

B. Slight bronzing on small areas 
along midrib or main veins 2 — 3 

C. Medium bronzing — more wide 

spread than limited area along 
midrib or main veins 3 — 4 

D. Heavy bronzing — all over the 

leaf surface > 4 

'File percentage of leaves reaching the heavy 
bronzing was probably most critical, though insidious 
damage might start at the slight bronzing stage. 
This method needs further testing particularly under 
field conditions and with further refinements it might 
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Fig. I. A population of red spider showing 
(spherical bodies) and active stages 

be possible to develop a rapid method for assessing 
field populations. 

STEM BORER 

Life system of red borer ; bhe incidence 
of red borer, Z^uzera cojjeae Nietiier, has increased 



Fig. 2 Portion of tea branches split open 
to show the red borer and its tunnel 


of late. It damages the stems and branches of both 
young and mature tea, causing a reduction in the 
plucking points : the alfected branches finally die 
back. I’he destructive caterpillar stages are jjassed 
within the branches : only the eggs and the moths 
stay outside. I’he eggs hatch out in about a week's 
tiim* into first instar caterpillars, which then j)enetratc 
either into tt nder l)ran(*h(’s at th(* junction of' leaf 
petioh's or thick branches through supt’rlicial cracks 
and cia viccs. Once inside, the borers tunnel down- 
wards eating the tissues inside, thus making the 
afiected braiiclu's unproductive, 'bhe pupation also 
takes place within the branches and the moths emerge 
through circular holes on the stem in about 20 days 
timi‘. 

Round the year sampling of the pest indicates 
a bimodal peak in the em(‘rgence of the moths : 
these periods are March to May and August to 
October. However, mixed populations of cater- 
pillars in all stages e)f development and even the 
pupae, can be sampled simultane'ously at any one 
time. I’his indicates that the generations get over- 
lapped. 



Fig. 3. Emergence hole of the red borer moth 

showing the protruding chrysalis and the 
newly emerged moth resting (right) 

Apart from tea, red borers infest Alhizzia odora- 
tissima, A. chinensis, A. procera and Indigofer a teysmannu 
It is possible the pest completes its life cycle within 
these shade trees and then migrates to tea. In areas 
with weeds the incidence of the borer in tea is nor- 
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mally higher than in weed free areas. Although the 
key factors that regulate the seasonal cycle of the 
borer population arc not always clear, the various alter- 
nate hosts do help maintain the pest at damaging level. 

Control trials against red borer : Tiie 
object of these trials was to break the life cycle of 
the pest at any convenient stage : the moth emer- 
gence periods were considered appropriate starting 
points. Intensive spraying of the infested patches 
with Thiodan 35 E.C. (0.035%), Sumithion 50 E.C. 
(0.05%), Phosvcl 34 E.C. (0.034%) and Anthio 
25 E.C. (0.025%) during these periods prevented 
fresh attacks, but did not kill a significant fragment of 
the borer population inside the branches. When 
shade trees were included in the spraying schedule, 
the results were better, and better still with simul- 
taneous chemical weed control. The latter spraying 
schedule significantly reduced the area and spread 
of fresh attack. 

These studies clearly emphasize the need for 
including the spectrum of primary and secondary 
host plants, wherever possible, in dealing with 
recurring pests like red borer. 

SCALE INSECT 

Life system and integrated control of Scale 
Insect : 

The scale, Velalaspis serrulala Ganguli, is a serious 
pest of some clones, particularly when they are 
young. The scale is parasitized by the fungus, 
Septobasidium sp. In severe flingal infestations, the 
fluflfy growth of the fungus is so thick that the scale 
practically remains embedded in it. 

4’he young scale comes out of the egg within the 
l)ody of the mother, following its emergence, 
the young stays motionless for sometime and then 
starts crawling. During this mobile phase the scale 
gets dispersed to different parts of the plant body, 
following the third moult, the scale becomes statio- 
nary and quickly pierces tlu! bark with its sucking 
apparatus. Within next three hours, the scale 
starts secreting the wax all over its body and then 
becomes sessile, d’hc scale multiplies all the year 


round but at a higher rate during Miy-Junc The 
fungus parasitises the scale when it is still in its active 
stage i.e. before waxing is completed. 



Fig. 4 . Scale Insects-black sickle shaped bodies 
(extreme left) on tea stem-exposed after removal 
of the fungi. The fungi completely covering 
the scale (right) 

The paiasitic fungus oTers some limited but 
useful scope for integrating natural control with 
chemical control, particularly when the scale- 
Sepiobasidiurn association is moderate. In such 
cases, a sizable scale population is killed by the fun- 
gus/fungi, and a straightforward spraying of Thiodan 
35 E.G. (0.035%) or Malathion50 E.C. (0.05%) or 
Rogor 40 E. C. (0.04%) brings the scale population 
down below the operative level. 

In severe scale infestation, although the fungal 
growth becomes thick, the parasitic effect of the 
fungus/fungi does not increase proportionately with 
the growing scale population. A reduction in the 
fungal growth can howtwi'r make the remaining fun- 
gusactively parasitic. T’hereforc, addition of a copper 
fungicide to reduce the fungal growth, to any of 
the insecticides mentioned earlier gives significant 
control of the scab' population as stated above. 
However, in the absence of any precise information 
about the dispersal range of both the scale and 
fungus/fungi one cannot be precise about the 
lasting effect of these inli'grated trials. 
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TERMITES 

Termite complex : Several termite species 
damage live tissues and aggravate the damage 
already caused by other insects and pathogens. 
At an advanced stage it is difficult to distinguish the 
damage caused by different species of termites, but 
a well marked differentiation exists in their mode of 
attack and area of activities. The species recorded 
Ibr the first time on tea and the plant part area(s) 
they attack arc shown below : 


Root system : 

: 1. 

Coploterrnes heimi (Wasmann) 


2. 

Microtermes pak is tan icus 
Ahmed 


3. 

Microtermes sp. 

Bark of stem 

Sap wood and 
heart wood of 

: 4. 

Neotermes buxensis 

Roonwall & Sen Sharma 

the stem 

: 5. 

Microcerotermes sp. 


G. 

Odontotermes feae (Wasmann) 



Fig. 5. Bushes severely damaged by live 
woodeating and scavenging termites 

I’hcse and the two well known species Odon- 
tolermes assamensis Holmgren and Odontolermes parvi- 
dens Holmgren may not be present simultaneously 
on the same bush, but they are undoubtedly getting 
entrenched in tea. The reasons for the increased 
abundance of termites, old and newly recorded 
species alike, are not immediately clear. In some 


localised areas, mulching and weedicides have, 
apparently, accelerated termite activities. However, 
causal relationship are difficult to establish and 
further investigations are in progress. 



Fig. 6. Close up view of a portion of damaged 
tea stem showing the termites inside 

NEMATODES 

Clonal susceptibility to eelworms : I he 

susceptibilities of Tocklai clones I'V 1, TV 2, 1 V 9, 
TV 10, TV 14, 'rV 16, TV 17 and TV 18 were ascer- 
tained by growing them in soils, artificially inocu- 
lated with a single species {Meloidogyne incognita 
Chitwood) eelworm population. The soils were 
sterilised to free them from other pathogens before 
an inoculum of eelworm was introduced. About 
50 cuttings of each clone were grown in the nematode 
infected soil. Barring 4 V 9 and TV 14, the rest 
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resisted the nematode infestations in varying degr(‘es, 
even during May to July when the nematodes multi- 
plied fast. Some galls did develop on the roots of 
apparently resistant clones, but in no case did they 
contain enough nematodes to be of const'quence. 

Nematode distribution in waterlogged 
soils : d’he distribution of the root knot nema- 
todes in waterlogged and adjacent non-waterlogged 
soils varied. In general, the nematode number was 
relatively small in waterlogged soil, but increased 
in samples drawn secpientially away from the wat(*r- 
logged areas. This increase, however, was not 
always statistically significant. 'Fhc low nematode 
population in the waterlogged spots indicated that 


lack of aertion due to waterlogging inhibited nema- 
tode multiplication, at least partially. 

PESTICIDES 

Toxicities at dififerent concentrations of the 
same chemical on two diverse species : In 

exploratory studies, the dosage mortality responses of 
y\mbilhion 50 E. ( !. on the caterpillar Parasa 
pasloralis Butler and Scarlet mite Brevipalpus phoenicis 
(^ieijsk'"s) were determined using 0.20, 0.13, 0.10 
and 0.007 per cent water concentrate of’ the active 
ingredient. A 90‘';, mortality of the caterpillars 
at th{‘ lowest concentrate (0.067%) was obtained 
72 hours after exposure, but within 24 hours at 
the highest concentration (0.20%), 
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The chemical was slow actin<^ on the scarlet 
mite. A 90% mortality by the highest concentrate 
(0.20%) was caused following 72 hours of exposure : 
during this period the lowest concentrate (0.067%) 
resulted in about 50 mortality. 

Toxic response of one species to two chemi- 
cals at varied concentrations : I’his study was 
a corollary to the pre vious one*. Active ingredients 
of Sumithion 50 E.C. at 0.1, 0.07, 0.05 and 0.033 
per cent water concentrates and dliiodan 35 E.Cf 
at 0.07, 0.047, 0.035 and 0.023 per cent water 
concentrates were topically appli(‘d to the launch 
caterpillars [Andraca bipimclata Wlk). 

At their highest concentrates, Sumithion caused 
a 95‘;{^ mortality within 24 hours and 'fhiodan in 
about 48 hours. Although the overall elTects of the. 
lower concentrates of both these chemicals were 
nearly same, Sumithion has a slightly higher edg(' 
over Thiodan. 

Field trials against red spider at low toxic 
levels : lueld applications of Trilhion 20 E.C I. 
at 0. 12^)0 eoucentration (standard 0.25%) and 


Azodrin 60 wsc at 0.25% (standard 0.50%) were 
made during October-November when the red 
spider populations were in the phase of natural 
decline. After four weeks, the cumulative mortality 
was 75% with Trithion treatment and 80% with 
A/odrin. At their standard dilutions, these acari- 
cides caused nearly 95% mortality within a week. 
At low concentrations these aearicides acted slowly 
through their residual actions spreading over four weeks. 

Cumulative mortality effects of pesticides at 
their standard concentration : To determine the 
cumulative mortality effects of some newly 
introdue(‘d pesticides, pest populations were sampled 
on th(* lourlh week from the date of spraying. All 
were sprayed at the rate of 1.25 litre to a hectare. 
During intervening period between spraying and 
sampling the buslu s were exposed to normal mana- 
gement practices. A set of results shown below 
will indicate that the chemicals were elfcctive to a 
varying degr(*(‘ in suppressing pest population. 
Phosvel and Zolone aj)p(‘ar to have both 
ins(‘clicidal and acaricidal properties. However, 
these exploratory studies preclude broad 
generalization. 


Table 1. Cuniulative toxicides of some pesticides (u} T25 Ij hectare. Percentage 

reduction in population over the untreated control series after four weeks 


f^sticides 

Pests 

1 

Red spider | 

'fea 

Helopeltis Jassid 

I .ooper j 

Scale 

Acar thane 

95 ! 



Phosvel 

87 1 50 , 88 j 84 


Zolone 

76 

: GO 70 

1 ^ .. 

80 

Sumithion 


88 ! 90 



Nematicidal trials : 'The comparative long 
term efficacies of Ncmagon 60 E.C. (37 1/ha), La- 
nnatc 90% WDC (10 kg/ha) and Temik 10 G (55 
kg/ha) in suppressing root knots {Meloidogyne spp.) 


in nursery soils wert' assessed from their population 
build up upto the 70th day from the date of fumi- 
gation. The results shown in fig. 8 suggest that 
although the three nematicides maintained the 
population at steady low levels, the difference between 
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the prc and post treatment population was highly multiplying, but in the nematicide treated plots^ 

significant only in Nemagon treated plots. In the the process was reversed in varying degrees, 

untreated plots the nematodes were continuously 



DAYS FROM FUMIGATION 

A. NEMAGON B.TEMIK C. LANNATE D. UNTREATED 
Fig. 8. Comparative efficacies of some nematicides in suppressing the population of root knot nematodes 


General : I’lie Entomologist had discussions 
on problems of biological control of tea pests with 
the Director and Entomologist-in-chargc of the 
Commonwealth ^Institute of Biological Control at 


Bangalore : attended an International Seminarjjon 
Ecology at^Dclhi and UPASl Annual Scientific 
Conference at Conoor: Co-operated with UNESCO 
Spccial^Gommittee on the Problems of Environment. 


( 56 ) 



Mycology Department 


Red Rust : 

Studies ou the prevalence of red rust under 
different conditions of tea cultivations and held 
management practices have revealed an interesting 
trend. Susceptibility of two established clones was 
also evaluated. Screening of new chemicals were 
also done during the period under report. 

Red rust incidence as influenced by diffe- 
rent methods of soil rehabilitation : These 
observations ou red rust incidence were taken on 
an experiment in Borl)hetta where the Agriculture 
Department is studying the growth and yield of 
hedge planted tea grown under different systems 
of rehal)ilitation of land for replanting. I’lie Jat 
used is Reljaii planted in 1964 at 120 cm X 90 cm 
spacing. The treatments are as follows : 

Treatment 

1. Uprooted in September 1964 and replanted 
within 2 months with subsoiling and deep 
ploughing. 

2. Same as 1 above but with no subsoiling and 
no deep plough. 

3. Uprooted in September 1963 and followed 
by heav^ green crop for one year with sub- 
soiling and deep plough. Planted in 1964. 

4. Same as 3 above but no subsoiling and no 
deep plough. 

5. Uprooted in October 1962 and followed by 
heavy green crop for 2 years with subsoiling 
and deep plough and planted in 1961. 

6. Same as 5 above but with no siibsoiling and 
no deep plough. 

Data on relation between the soil rehabilitation 
and red rust incidence on replanted teas were also 
obtained on four of the soil rehabilitation experi- 
ments conducted by the Advisory Department on 
the South Bank. (25th Tocklai Conference Pro- 
ceedings, page 151, 1971) 


A significant decrease was recorded in red rust 
incidence in plots which were under green crop 
for one and two years before replanting. 

No beneficial effect of subsoiling and deep plough- 
ing was, however, evident. It may be that the soil 
of the area being sandy loam the efiect, if any, may 
not be very marked or may take longer time to 
show up and may do so towards the later stage of 
growth of the crop. 

Red rust Vs Soil compaction : Field studies 
had indicated that the red rust incidence was more 
on clayey soils which were compact. To investigate 
the effect of soil compaction on growth and red 
rust incidence a pot culture study was initiated at 
Borbhetta, using clones I’V 1, a clone known for 
its susceptibility to red rust, and 'I V 9, a compara- 
tively resistant one. 

Wooden lioxes of 30 cm X 30 cm x30 cm size 
were used in this experiment. fen boxes were 
filled with 20 kg soil and another 10 with 30 kg soil. 
Uuttings of the two clones were planted in October 
November ’71. 'Fhe boxes were kept randomised 
under ov(‘rhead coir mat shade and watered when(‘vcr 
needl'd. 

Soils in the plots containing 20 kg each sunk 
gradually by about 3-3.5 cm and did not develop 
much of either moss or bluegreen algal mats. The 
pots carrying 30 kg soil did not sink and developed 
excessive mosses and bluegreen algal crust. Growth 
observations are recorded in 4’ablc 1. 

The plants in scries B had a stunted appearance 
and the leaves were smaller. 

The pots were covered and protected from in- 
oculum during the year and the plants did not gi t 
infected by red rust. These will now be transferred 
to an area where no artificial protection is provided. 
Observation will be continued for red rust infection. 
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Table 7. Effect of soil packing on growth of clonal plants 


Soil per pot of 
30 X 30 X 30 cm 

Clone 

Average No. of 
plants living 
out of 20 

Average 
heigh t/plant 
in cm 

Average No. of 
leaves/plant 

A. 20 kg 

TV 1 

8 

1 3 cm 

6 


I'V 9 

16 

16.4 cm 

9 

B. 30 kg 

rv 1 

7 

8.7 cm 

3.2 


j TV 9 

15 

8 cm 

4.8 


From Table 1 it appc'a' s that the growth became 
sliLited when (he soil compaction increased. Both 
tlv clones reacted almost in a similar way towards 
l!ie increased compaction except for th(* fact that 
the mortality was higher with TV 1 as compared 
with TV 9. 

Red rust in relation to Spacing, Clone and 
Nitrogen : Observations on the incidcnc(' of the 
disease in relation to spacing, clone and nitrogen 
were made. In an area at Borbhetta where two 
different clones with four different spacing and 
three levels of nitrogen since 1966 are being studied 
by the Agriculture Department, the red rust inci- 
dence was observed and the results arc reported 
below. 

The factors involved are : 

1. Spacing No. of bushes/ha 

S, - 120 cm X 90 cm 9259 

So — 120 cm X 45 cm 18520 

5 3 — 120 cm X 30 cm 27780 

5 4 - 120 cm X 22.5 cm 37040 

2. Clone 

C, - TV 9 

Cb -- TV 1 

3 . Level of Nitrogen 

Ni- 100 kg N/ha 

N.-- 200 kg N/ha 

N, - 300 kg N/ha (observation was not 
taken due to two missing 
plots ) 


The treatments W(‘re randomi/.ed and replicated 
and the number of bushes per plot varied from 50 to 
200 depending on the type of spacing. Fhe red 
rust incidence was recorded since 1967. 

The two clones varied significantly in their suscep- 
tibility — Clone rVl is significantly more susceptible 
to red rust infection than C3one TV9. Then' was 
an indication ( though not significant) that tlu; 
closer the spacing, the lesser is the degree of incidence 
of the disease. Nitrogen manuring above 100 kg/ha 
had no significant effect on red rust incidence. 

Screening of pesticides : J'wo new chemi- 

cals (polyram combi and Panacide) were tested for 
their efficacy in controlling red rust in the field 
during the heavy sporulaling period of the alga 
(May-July). Fhe chemicals tested wen* found to 
be inferior to the standard copper formulations 
recommended for the control ol' the disease. 

Copper spraying at lower dilutions : In 

two different studies, a copper fungicide was applied 
with hand operated sprayer at the standard (0.25%) 
as well as half the concentration (0.125%) with and 
without sticker (Tenac) to the bushes showing in- 
fection during the fruiting period. Altogether four 
rounds were given at monthly intervals from May to 
August. It has been observed that all the treatments 
have given appreciable reduction of the disease. 
The results are very interesting. Possibility of 
controlling red rust significantly with only half the 
amount of copper fungicides is very tempting for 
its economy. Further studies are in progress. 
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Branch canker 

Thorny stem blight : The degree of develop- 
ment of the disease in the Darjeeling Advisory 
Department NPK experiment was recorded. It has 
been observed that all the plots receiving manur- 
jal treatments showed significantly lesser infection 
ol' the disease than the plots receiving no manure. 

NPK Manuring Vs. Poria branch canker : 

Observations on incidence of Poria were madt* in 
experiment No. B 43 at Borbhetta. In this experi- 
ment 2:1:1 NPK mixture has been applied at 0, 
4.3, 90, 135, 180 and 225 kg nitrogen per hectare 
since 1930, when the tea was eight years old. Levels 
ol' nitrogen manuring had no significant effect on the 
incidence of Poria, 

Black Rot 

C.hemical control of black rot by spraying a 
copper fungicide (both copper oxide and oxychlori- 
des) is an economic proposition (vide Annual Report 
1969-70). 

For the effective chemical control of black rot, 
application of a copper fungicide at 4.5 kg (0.25% 


concentration, when applied with a hand operated 
sprayer) or at 2.5 kg/ha (when done with a power 
sprayer) in two rounds at fortnightly interval is 
recommended. This is usually followed by one 
round of spot spraying of the diseased bushes only. 
Here, the time of applying the first two rounds is 
very crucial. It is done when the fungi concerned 
begin to regrow from the overwintering resting 
stage (Sclerotia) with the onset of rains in April, 
fhe efi'ect of spraying two rounds of copper fungi- 
cide at the time of the development of the disease 
on yield return and also the effect of giving more 
rounds of copper during this period were assessed 
this year, in a trial which was initiated in the North 
Bank in the year 1968. The plots were efliciently 
sprayed with a standard copper oxychloride (Blitox) 
in two rounds at fortnightly interval in May — ^June 
during the first two seasons (1968 and 1969). No 
fungicidal spraying was done in 1970 and 1971. 
'Fhe total degree of incidence of black rot per plot 
of 40 bushes are shown in 'Fable 2 the degree of 
incidence being marked in the scale from 0 to 4 
depending on whether the degree of severity of 
attack was absent, slight, medium, severe, or very 
severe. 


Table 2. Effect of Copper fungicide spray at different rates on black rot incidence. 


I’ri'atments 



Disease infection rate 




1968 

1969 

1970 

1971 


Score 

as % 

Score 

as % 

Score 

as % 

Score 

as % 


on 40 

of 

on 40 

of 

on 40 

of 

on 40 

of 

Blitox rate with sprayer 

bushes 

control 

bushes 

control 

bushes 

control 

bushes 

control 

@ 4.5 kg/ha by Knapsack 

12 

11 

9 

8 

13 

15 

25 

32 



(r/i 2.5 kg/ha by Fontan 

6 

6 

5 

4 

11 

13 

32 

42 

(a), 4.5 kg/ha by Knapsack 

8 

8 

1 

3 

11 

•2 

25 

32 

No Spray- ("ontrol 

107 

100 

j 115 

100 

83 

j 100 

77 

; K'O 

D. at 5^0 level 

12.2 

j 

1 8.4 


j 11.2 


1 19. () 

1 
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The treated plots are still showing significantly 
lesser infection than the untreated plots, though the 
spraying was stopped in 1969. The disease is, 
however, on the increase in the sprayed plots since 
1970, despite the declining trend noticed in the 
unsprayed plots. 

'rhe yield of green leaf obtained for each treat- 
ment during the four year period is given in Table 3. 


Table 3. Green leaf in kgjploL Total of 4 years 1968-71 


4’reatment 

Round up 
Green leaf 

Gain 

Blitox l).2.j'|o (approxima- 
tely 4.5 kg/haj with Knap- 
sack sprayer 

853 

10.5 

Blitox 2.5 kg/ha with 

Fontan sprayer 

849 

9.9 

Blitox 4.5 kg/ha with 

Imntan sprayer 

818 

9.8 

Control 

772 1 

1 


The table shows that a substantial gain in yield 
is possible by efficiently applying the right chemical 
at the appropriate time. It is intended to keep this 
area under observation till the disease development 
in the sprayed plots is at par with the disease inci- 
dence in the untreated plots, if it happens. I’his 
will indicate the after cfTcct of spraying against 
black rot. 

Increased number of spray rounds in re- 
lation to disease control : The eft'ect of increas- 
ing the number of spraying rounds were studied 
in two different districts — one in a garden on the 
South Bank and the other in another garden on 
the North Bank. 

'The treatments were started in 1971 and are 
as follows : 

Treatments 

Tj- Blitox 0.25^/^ in 2 rounds at fortnightly interval 

^ 2 " > > ” ” 5 J J 5 

'P - 4 

*3 ’’ ” * ’J v'?? 

'l’.j- Blitox ().25\^(, in 2 rounds at fortnightly 
interval and oiu! more round a month later. 

'r.j- Blitox 0.25''^, in 2 rounds at monthly interval 
Clontrol (Unsprayed). 

'The results are shown in 'ral)le 4. 


Table 4 . Total black rot incidence 


IVcatments 

1 ExperiuK'ut 

I 

i 

Ex])eriment 

11 

22 2 

1 

1 

Tj - Blitox 0.25% in 2 rounds at fortnightly j 

interval 

20 . 0 

1 

1 

To - Blitox 0.25^^(, in 3 rounds at fortnightly 
interval 

14.5 

19.6 

T 3 - Blitox 0.25')o iR I rounds at fortnightly interval 

^ 9.8 

14.4 

T4 - Blitox 0.25% in 2 rounds at fortnightly 

interval and one more round a month later 

9.8 

13.0 

Tg - Blitox 0. 25^)0 in 2 rounds at monthly interval 

17.8 

16.4 

T g - Control (unsprayed) 

68.8 

1 

40.0 

C. I), at 5 % level 

8.2 

8.5 

c. V.% 

23.1 

30.8 
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All the treatments have given significant control. 
The economy of giving one more round following 
two rounds at fortnightly interval, without affecting 
the beneficial effect is quite evident. 

This experiment will be repeated in different 
conditions for confirmation. 

Primary root rot disease 

Purple root rot : 'This experiment on the 
control of purple root rot was started in 1966. Ob- 
servation on the incidence of disease* is continued. 
No death has so far been recorded on the experimental 
plots. Development of fungal felts at the collar 
region was however noticed on some plants. Ob- 
servations will be continued in 1972-73 season also. 
'I 'he causal organism Helicohasidiiim compacttmi Hoediu., 
is diagnosed and confirmed by the Commonwealth 
Mycological Institute, England. 


Aerobiology 

Studies on the effect of climatic conditions on 
spore production and discharge pattern have been 
continued for the 2nd year in succession using the 
Hirst Spore trap, fhe results could not be obtain(‘d 
after the pressure pump failed during the month 
of September. Findings upto August are in con- 
formity with the results obtained in the previous 
year. Black rot spores were abundantly dispersed 
on days having relative humidity between 85% and 
93%, rainfall over 85 mm, temperature above 33'^C 
and low (0-3.5) sunshine hours. Red rust spores 
were abundant, on days when there was no rainfall, 
humidity was around 80^/(, and sunshine hours over 
6 hr. Spore numbers decreased on the following 
day. 

Red rust spores were found in the air till the 1 4th 
September and those of black rot till 3rd September. 
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Testing the correlation of Four important 
chemical constituents with organoleptic 
rating for four Tocklai released clones/jats 

Statistical correlation b('twccn four impcriant 
chemical constituents and organoleptic tests, was 
derived earlier from Cg experiments (vide Annual 
Report 1966, page 89-91). For tasting the validity 
of this equation for three clones TV-11, 'rV-12, 
TV- 14 and one stock no. 450, chemical determi- 
nations were made for total oxygen uptake (in green 
leaf) ; theaflavin (in made tea) ; ( — ) — epicatechin 
gallate (in made tea), and theogallin (in made tea). 
'ITe data have been sent to the Statistician foi testing 
the applicability of the correlation observed earlier 
to these plant materials. Further analysis of other 
clones and jats is in progress. 

Biochemical Differentiation of Clones and 
Jats 

The differentiation of four clones was reported 
in the annual report 1969-70 on the basic of enzyme 
activity (QP . 2 /mg/ml /hr) and total oxygen uptake 
(rng/ml/2 hours) of green leaf and condensed poly- 
phenols ( FFs + TRs) of the corresponding made 
teas. However, a small variation in the manufacture 
alters the contents of theaflavins and thearubigins 
of tea even in the same source of green leaf. Analy- 
sis of the green leaf alone rather than made tea could 
be a better indication for differentiating clones. 
Consequently total oxygen uptake and total oxidi- 
sable matters of green leaf were determined for 
clones TV-11, TV- 12, 'FV-14 and Stock 450. Teas 
made from these sources were tasted by the panels 
of tasters at Tocklai and London. 


The quality of tea improved with the increase 
of Total oxygen uptake and total oxidisable matters 
of the corresponding green leaf. In biochemical 
ranking the clones TV- 11 and TV- 12 were almost 
similar whereas TV- 14 was superior to either of 
them. The stock 450 was the poorest. 


'rasters were also of the opinion that the overall 
(juality of clones 'FV-14 and TV- 12 was nearly the 
same and FV-l 1 was very slightly different from 
them. But stock 450 was the poorest of them all. 
'The difference between the taster’s opinion and that 
of biochemical differentiation may be attributable 
to the difference of testing materials in green leaf 
for biochemical differentiation and made tea for 
organoleptic tests. 

Regulation of Theaflavins/Thearubigins during 
Manufacture 

The presence of two principal colouring matters 
theaflavins and thearubigins in dehnite proportions 
is largely responsible for the quality of tea. 

Experiments were conducted at Tocklai miniature 
factory to regulate the proportions of theaflavins and 
thearubigins during the process of manufacture by a 
suitable' chemical treatment. Green leaf samples 
weighing 1 kg and 7^ kg were manufactured by 
Roller/CTC method. The chemical was added to 
either green leaf, withered leaf or fermented tea leaf 
particles. J’hc control and tlie treatc'd teas were 
analysed for theaflavins and thearubigins and tasted 
by the 'Focklai taster and the tasting panels of Cal- 
cutta and London. It was found that the valuation 
of treated teas was higher by 25 to 50 paise per kg of 
tea compared to those of the control, the cost of 
chemical being one paise only. 

Further, the deterioration in quality due to 
prolonged fermentation could be reduced to 50 per 
cent by this chemical treatment of the fermented 
leaf particles. This experiment will be conducted 
commercially in 1972. 

Constant Colour Theaflavins from Tea Fluff 

Attempts were made to improve the quality of 
tea by spraying constant colour theaflavins extracted 
from tea-fluff after fixing the thearubigins at a suit- 
able pH. A preliminary experiment was conducted 
by using different concentrations of the extracted 
theaflavins. The results were promising. Further 
work will be undertaken in 1972. 
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Ambient Drying Temperature for Quality Tea 
and its Effect on Keeping Quality of Tea 

'I’he dual objectives of the present study are to 
find out temperature or temperatures of the air 
used for drying the fermented leaf particles (C fC) 
at which (a) the chemical constituents present in 
the tea leaf can be best utilized for the production 
of good quality tea judged both chemically and 
organoleptically and (b) the keeping quality of lea 
(stored at room temperatures) improved. 

15 kg (TV-2) of green leaf was withered to 
approximately 75 per cent for a Rollcr/CTC method 
of manufacture. It was then rolled for half-an- 
hour prior to C.'f.C., followed by fermentation for 
1 hr - 40 min. from the start of rolling. It was then 
dried in 4 repeats using the following different inlet 
temperatures: 71. TC:, 76.6"C, 82.2°C, 87.7X\ 
93.3"C, 98.8 C: and 104. 4X. 

The freshly made t(‘as (drier mouth sample) 
were analysed for iheaflavins, thearubigins, enzyme 
activity, theogallin, ( — ) — epigallocatechin gallatc, 

( — ) — epicatechin gallate & moisture and we re sub- 
mitted for tasting. After storage for 15 weeks at 
room temperatures varying between 13.9T3 to 35'"C, 
the teas were analysed and tasted again, followed 
by periodical analyses upto the time of ‘going off’ 
of the teas. 

1 eas dried at the higher inlet temperature of 
93.3"C and 98.8°C wc're found to be the best in 
respect ol tlie amounts and ratio of theallavins and 
thearubigins producing the maximum brightness, 
colour and strength, fhe ratio of TF/l'R was 
minimum in the teas dried at lower temj)eratures 
of 71.1‘"C — ^87.7''C and the quality of the teas be came 
poor. At lower inlet temperatures (71 . 1 °G-- 87.7'^C), 
the enzyme deactivates slowly and the fermentation 
proceeds lurther, thereby increasing the content of 
the thearubigins. When the inlet temperature was 
raised to 104.4 X1, the ratio of TF/TR again increased 
due to an increase in thearubigins this time caused 
by overfiring. Ihese findings were also corro- 
borated by the tasters. 


On analysing the teas after storage for 15 weeks, 
similar effect of drying temperature was again ob- 
tained although the contents of theallavins, thearu- 
bigins and enzyme were found to decrease (during 
storage) in every case, 'l eas after storage were 
assigned a lower value than fresh teas. However, 
the one dried at 93.3" C to 98.8'Tl still received the 
highest value. Two graphs are included, one for 
'fF/TR ratio and the other for price index. 


RATIO OF TF&TR AT 
DIFFERENT TEMP. 

I6r 



160 

160 

200 

220 


INLET 

TEMP. 

(F"i 

71.1 

82.2 

93.3 

104.4(G°) 
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Tocklai Experimen'I’al Sta'hon 


VALUATION IN PENCE 
PER KG AT DIFFERENT 

temperatures 



INLET TEMP. (i •) 

87.7 93.8 98.8 lOt.4 (C^) 


Miscellaneous Experiments 

Leaf Temperature Determination during 
Drying 

Determination of temperature of leaf particles 
at various stages of drying poses a problem. A 
chemical method has been almost perfected. Using 
this method an attempt is being made to eorrelate 
the moisture eontent with leaf particle t(*rnperature 
at different intervals in the process of drying and at 
dilTercnt inlet temperatures (71.UC — •104.4'X4). 
Preliminary results are promising. Further work 
is continuing. 

Analysis of Samples 

Fighty-nine and forty-four tea samples from 
Research Engineering & Development Department, 
'IVa Tasting Department and various tea estates 
were analysed for theallavins and thearubigins and 
moisture content rcspectiveK . 

Moisture Meters 

Sev(‘nteen Infra-red moisture meters (Kaybee <S: 
N-Foss types) I’rom dilFerent tea gardens were 
calibrated during the year. 
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EXPERIMENTS AT TOCKLAI 

Quality vis-a-vis Pruning and Skiffing : An 

cxpcrirnt-iil was carried out to see the quality of 
t(*as made from pruned, medium skiffed and un- 
pruiicd plots, using the C'.T.C. method of manu- 
facture and leaf from clone I’V. 1. 

rhe made tea samples were then lasted by the 
I’ocklai 'rasters blindly and valuations were given 
for primed, mi'dium skifTcd and unprimed teas, 
which are. shown in the graph below and in Table 1 . 



CARL^ CROP MAY-JUNiE CROP MAIN CROP 


1 able L Wiluations in Rupees per kilogram 



April- 

May- 



May 

JUIK- 

August 


Clrof) 

drop 

drop 

Pru tied 

* 6.90 

11.40 

6.40 

Medium Skilled 

1 7.40 

9 . 40 

6.41) 

Unpruned 

8 . 00 

6.30 

6.30 


'The results show that good quality (-. 1. C. teas 
are made in the early part ol' the year with leaf from 
unoruned bushes. It was also observ'cd that in May- 
June crop, leaf from pruned bushes was much 
superior compared to medium skilled and unpruned 
whereas in rains crop there was hardly any difle- 
rence b(‘lween the treatments. 


In conformity with the results published in the 
Ann. Rep. for 1969-70 page 66, the teas made 
Horn pruned clonal bushes were again found to be 
distinctly superior to the teas made from unpruned 
and skilled bushes. On the contrary, from this 
expiTiment it was observed that good quality was 
also detected in teas madi* from unpruned bushes 
early in the year when leaf from pruned, 
deep skilfed and mi'dium skilled bushes was 
not available. 

Dual Manufacture : An experiment was carried 
out with 4 kg leaf samples of clones 4'V2, TV4, 
I’Vb and 4’Vir> to had out the performance of TV 
clones on dual manufacture. 

Fresh leaf withered down to which gave 

about 3T!„ n'covcry from withered leaf to made 
tea, was rolled for 30 minutes in two 1 kg Pizey 
rollers. After 30 minutes roll with sufficient pres- 
sure to express juiei* on the table, the leaves were 
sifted with sieva* No. 6 and 10'’,, fines were extracted 
for making orthodox tea. 

I’lie orthodox fines were fermented for three 
hours including rolling time and the remaining 
siimples were passed twice tli rough C.T.C.s and 
fermented one hour and forty minutes iiuluding 
rolling time. 

Orthodox fini's were dried for 55 minutes with 
an inlet temperature of 75 (’(200'^F) while Cl T. Cl 
samples wen* dried for 30 minutes at the same inlet 
temperature. 

'J’hereafter, orthodox l)ulk grade was prepared 
by passing the mal through sieve No. 3 and over 
No. 36. Tlu* (I 'll Cl bulk grade was prepared b\ 
passing through No. 14 and over sieve No. 36. 
Samples wc're tasted by the Tocklai 'laster.s in codes 
and the valuations (average of three repeals) for 
difierent seasons obtained by diflereiU clones, arc 
given in Table 2. 
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Table 2 - Valuations in Rupees per Kilogram 


1 


Valuations 

Valuations 

Valuations 

Clones 1 

Code No. 

2nd flush 

Rains 

Autumn 

'TV2 

1 

Orthodox 

30.00 

15.00 

20.00 


C. T. C. 

8.50 j 

7.50 

8.00 

4 V4 

Orthodox 

25.00 

12.00 

15.00 


( :. T. C. 

7.00 

6.00 

1 

1 6.50 

'TV6 

( Irthodox 

40.00 

18.00 

25.00 


C. T. C. 

8.00 

7.00 

7.50 

'TV8 

Orthodox 

10.00 

8.00 

8.00 


C. T. C. 

8.00 

6.00 

6.50 

TV 18 

Orthodox 

10.00 

8.00 

9.00 


C. T. C. 

7.80 

7.00 

7.50 


From the above it seems that TV2, TV4 and 
TV6 will be suitable for dual, orthodox and C. T. C. 
manufactures, whereas TV8 and TV 18 will be 
suitable for C/r.Cb manufacture only, as these two 
clones hardly have any tip; also their cup characters 
in orthodox manufacture are rather poor. 

It is proposed to try out all the locklai released 
clones one by one, to find out their performances on 
dual manufacture. 

Legg-cut manufacture : It is observed in Legg- 
eut manufacture’ that two cuts predominantly gives 
h'annings and Dust grade’s. After the first cut, the 
h’af from the first Legg-cutter is removed and fed 
at right angles to the second cutter. This enables 
one to e')btain evenly sized cubes of fresh leaf Break- 
ing operation in the dry leaf stage is also minimised 
thereby. The widths of the first and second cuts 
should normally be between 1/36'' and 1/48''. 
These cuts mainly depend on size of the grade re- 
quired. The widths of the cuts may not remain 
the same throughout the season as it is likely that 
daring heavy flushes the size of cut may have to be 
increased to cope with the crop. 


Botany Department : 

Selection of clones : During the year leaf sampler 
of 13 clones from a long term clonal selection trial 
each of one kilogram, were' manufactured in th( 
Miniature I’actory both by orthodox and C.T.CI 
methods for evaluation of cup characters and yield 
potentiality, rhesc teas were tasted 20 limes al 
Tocklai and 14 times by the (kilcutta panel and 16 
times by tlu’ London panel of tasters. hVom thij 
experiment three clones appeared to be of promising 
quality. 

Selection of flavoury clones : Six clones to- 
gether with one control were manufactured in the 
Miniature Factory for evaluation by the Tocklai 
Taster. From this experiment three clones were 
found to possess good flavour. On the contrary 
another lot of ten clont's from Indo-China and 
(3iina hybrid varieties along with two standards 
were manufactured and tasted by both Calcutta 
and Tocklai tasters. The results showed that four 
clones were promising in cup characters. 

Grafting experiment : The experiment on the 
influence of root stock on quality of grafted scions 
was further continued during the year. Nineteen 
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miniature samples were manufactured in the Mini- 
ature Factory and tasted on several occasions. Al- 
though the tasting indicated slight influence of 
root-stock on quality of leaf from the grafted 
scions, the difference was not slatislically 
significant. 

Effect of pruning time on quality : During 
the year, four different pruning treatments w(*re 
•carried out. 'Fhe treatments consisted of pruning 
at different periods of the year and one was kept 
unpruned. I'he pruned was let up by 10 cm in 
July and then plucked after fifteen days. Tasting 
result showed that superior tccis may l)e obtained 
by letting uj) normal pruned tea by 10 cm in July 
and then plucked after fifteen days. 

Biochemistry Department : 

Analysis of statistically important chemical 
constituents of dilffferent jats/clones of N. £• 
India Plains tea : 108 samph s were' manufac- 

lured in the Miniature Factory by orthodox and 
C.'r.Cl. melhods and tasted by 'Focklai, Calcutta 
and London panels of tasters. The analytical 
reports were sent to the Statistician to test the 
validity of the equation based on the C*5 experiment. 

^Going off’ of tea: 131 samples were manufactu- 
red during ihe year and lasted by the "Focklai and 
I.ondon panels of tasters. Teas were dried at IGO 
and 220 F and stored at room temperature of 9(3 F 
and tasted periodically. The experiment is being 
continued. 

Study of effect of acidity on quality of tea : 

161 samples were manufactured in the miniature 
factory by C.'F.C. method and tasted by 'Focklai 
and London panels of tasters. 'Fhe experiment is 
carric'd on further. 

Engineering Research & Development Depart- 
ment : 

During the year, 925 samples were manu- 
factured both by orthodox and C.'F.C. methods 
and tasted by the 'Focklai, Calcutta and London 
tasting panels. Among these, experimental samples 
from Disc Roller, BLC cutter attachment and Conti- 


nuous Fermenting Machine trial were included. 
It was observed that the liquor characters of the tea 
samples from the conventional prototype Disc Roller 
and BLC cutter attachment gradually improved 
throughout the season. 

Clonal Proving Station, Darjeeling : During 
the season 9 clones were manufactured in the Mini- 
ature Factory at Darjeeling and 249 samples were 
received and reported on. No definite results could 
be obtained during the year because the clonal 
bushes were very young. It is proposed to manu- 
facture h'af I'rom the same bushes with statistical 
lay-out. 

TESTING OF COMMERCIAL PRODUCTS 

Sodium Hexametaphosphate or Colgan : I'his 
is a chemical sample supplied by Messers William- 
son Magor & Co. Ltd., to hnd out its efrectivenc.ss 
in treating water containing excessive iron. 102 
.samples were rnanufacturi'd by C.T.C. method in 
the Miniature Factory and tasted at focklai. Fhe 
samples tasted bitter. Flence the chemical was not 
considered suitable for use as an antiprecipitating 
agent for water containing excessive iron. 

Plastic Rungbowls : Plastic rungbowls supplied 
by Messers Calcutta Ihigineering Stores Co., 9, 
Clive* Row, C’alcutta were tested and found suitable 
ferr use in the tea ineiustry. However, they were 
a little weaker e:e)mpared to the normal plastic rung- 
bowls used in tea factories. 

Idet- 5L- SP-NF : Idet, a liquiel detergent received 
from Messers Industrial Products Sales Division, 
Sarabhai Sons Private Ltd., c/o Swastik Oil Mills, 
67, Dr. Suresh barker Road, ' Calcutta- 14, was 
tested and found suitable for use in tea factories for 
cleaning of fermenting surface and green leaf pro- 
cessing machines. 

Sackfilm H-Polymer Paper : A sample ot 
Sackfilrn II. Polymer was tested to find out its suit- 
ability as a packaging material. 'Fhe material im- 
parted no taint to the made tea and was found suit- 
able for packing purpose. 
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Corrugated Cardboard Cartons for packing 

of tea : In continuation to the experiment carried 
out in 1970-71, further experiments with stronger 
corrugated (•ardl)oa^d boxes were carried out. Teas 
in these cardboard boxes were considered slightly 
superior by the 'i’ocldai laster while the London 
panel found no difference compared to the normal 
plywood tea chests. 

riic cardboard boxes still tended to bulge which 
gi adually increased with the length of storage* period. 

However these boxes, Ibr packing of lira have a 
great pre):nis(‘ but as it appears, considerable* atten- 
tion \v(^uld l)e necessary te) make* (he boxe*s stre)ngei 
to prevent the fnilging te-ndency. 

TEA TASTING AND ESTATE VISITS 

Tea Tasting : During the* se'ason 3,560 expjeri- 
mental sample's IVoni re)cklai, 12,393 samples Irom 
estates Ibr aelvising on rnanul'acture, and 4,732 clonal 
samples from estates were tasted. Beside*s this, 
a large number of samples were* alsei tasted eluring 
visits to the factories. 


Estate visits and tasting sessions : The Manu- 
facturing Adviser & Tea Taster visited 60 factories 
in Assam, Cacher, Dooars and Darjeeling for advis- 
ing e)n manufacture and attended seven tasting 
sessions. fhe Tea faster visited 95 factories for the 
same purpose. 

Lectures : 'fwo lecture courses on factory Manage- 
ment together with demonstrations were organised 
by the Manufacturing Adviser & I’ea faster in 
collaboration with the Engineering Research & 
Development Departnicnt and Biochemistry Depart- 
ment. 

Meetings : I'he Manul’acturing Adviser & fea 
'faster arranged two group discussions on fea Manu- 
facture at Deohall T. E. at the recpicst ol the (Tcncral 
Manager, Warren fea (iroup. 'flu* Sc'nior Research 
Ihigineer also took part in this group discussioit. 
fhe Manufacturing Adviser fea faster and 'f(*a 
I’asti'r a.lso att(‘nded tin* conference of Workshop 
on Sensory Evaluation of food fechnology and 
Research Institute in Mysore in the month of July. 
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RESEARCH & EXPERIMENT 
ROLLING 

Continuous Green Leaf Processing Machines 

1. Disc Type Continuous Roller : The commer- 
cial prototyj)e 122 cm (48") Disc Roller made by 
Port Engineeriag Works with standardised com- 


ponents excepting the battens was installed at Tocklai 
early in the 1971 season. Preliminary trials were 
made at i’ocklai with various sets of battens at two 
different speeds, 7 and 7^ r.p.m. of the disc against 
conventional orthodox roller. Samples were tasted 
by Tocklai, Calcutta and London panel of tasters. 
'I’he average comparatwe scores based on their 
reports are tabulated below : — 


Table 1. locklai^ Calcutta and London Tasters^ valuations. Disc Roller Kv. Conventional Roller 


Date of 
manufac- 
ture 

Speed of 
the Disc. 

(r. p. m.) 


Valuations of Tasters 



Tocklai (Rs.) 

Calcutta (Rs.) 

London (Pence) 

Disc 

roller 

Conven- 
tional roller 
roller 

Disc 

roller 

Conven- 

tional 

roller 

Disc 

roller 

Conven- 

tional 

roller 

6.7.71 

7i 

5.64 

6.48 

6.67 

5.46 

57.7 

57.7 

13.7.71 

H 

5.67 

6.83 




53.7 

52.5 

20.7.71 

n 

5.33 

6.07 

6.75 

7.45 

47.5 

52.9 

27.7.71 

H 

5.79 

6.52 

6.57 

7.63 

49.4 

52.5 

3.8.71 


6.11 

5.98 

6.43 

7.60 

52.6 

48.4 

24,8.71 

n 

6,22 

6.15 

7.23 

7.87 

57.3 

46.4 

3.8.71 

1 

5.98 

5.98 

6.65 

7.60 

51.2 

48.4 

10.8.71 

1 

5.34 

6.30 

6.59 

7.63 

41.9 

47.5 

24.8.71 

1 

5.42 

6.15 

7.54 

7.87 

51 .6 

46.4 

31.8.71 

1 

6 . 16 

6.96 

6.91 

7.93 

49.5 

50.7 

7.9.71 

1 

5.73 

6.59 

7.55 

7.75 

1 

1 

-- 

14.9.71 

1 

6.17 

6.59 

6.72 

7.16 


— 

21.9.71 

7 1 

6.00 

6.65 

1 

6.27 

6 . 66 

— 

— 


Hie general remarks of the tasters in most cases 
was that although the Disc Roller samples liave 
good bloom, the leaf appearance is poor. 

The machine at this stage was shifted temporarily 
to Heeleakah Tea Factory during early November 
for commercial trials against conventional rollers. 
During the course of these trials in November and 
December various types of battens were used and 
71 comparative sets of samples were collected. Of 
these in 33 occasions, Tocklai Tasters preferred 


the Disc Roller samples. On a number of occasions, 
the disc roller was tried as a second roller for 
coarse leaf after t'xtraction of first fines from a 
30 min conventional roll, d'astt'r’s opinion on 
the leaf rolled in this manner is as follows: 

“The sample is blackish, fairly well twisted with 
fair amount of golden tip”. 

At this stage of development of tlu' disc roller, 
the fine leaf produced l)y it after two passes through 
this machine is acceptable, but the coarse leaf required 
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further processing. Keeping this in view, further 
trials of the machine with different sets of battens, 
with different speeds and with springs of greater 
stiffness were started at Tocklai early in this ’72 
season for improving the leaf style and standardising 
the commercial machine. The results of the limited 
number of trials so far conducted with a stiffer spring 
arc encouraging. According to Tocklai Tea faster, 
the fines produced this way are well twisted and 
contain good amount of golden tips and the coarse 
is fairly well twisted with some tip. 

During the commercial trials the output of this 
machine was found to be 1640 kg withered leaf 
p('r hour for the 1st pass with the disc runing at 
7,] r.p.m. and the feed worm at 22 r.p.m. At these 
speeds the power requirement was found to be well 
within 10 H.P. 

2. Barbora Continuous Leaf Conditioner : Of 

the three commercial units of the 38 cm (15") 
barbora Continuous Leaf Conditioners, two units 
were operating satisfactorily throughout the season 
at Powai P.E. in competition with two standard 
rotorvanes in conjunction with (hT.Ch machines. 
Reports from the ('state manager indicated that teas 
from the B.L.C/C.T.C. method of manufactun* are 
in no way inferior to tlic standard rotorvane/ C.T.Ch 
manufacture whilst in most instances the B.L.C/ 
C.T.C. method produced very much bright(T and 
brisker teas compared to the standard. 

Design details of this machine for commercial 
production by the Association’s licensees have been 
finalised now. In order to improve th(! mechanical 
strength of the barrel, it has been decided to replace 
the brass lined C. 1. l^arrel with a brass lined barrel 
of rnihi steel construction. 

3. Leaf Sizer Attachment : As a result of the 
previous years successful trials with the cutter attach- 
ment tried out at Tocklai in conjunction with a 
20.4 cm (8") prototype Leaf Conditioner, further 
trials were conducted with commercial machines 
last year. A 38 cm (15") Leaf Sizer Attachment 
was fabricated at Tocklai and tried out at Kakajan 
Tea Factory against rotorvane/ C.T.C. manufacture. 
The fitment had to be modified slightly to cope with 


different types of end plates used with the rotorvanes 
there. The results so far obtained from the Tocklai 
Taster’s assessment indicated that teas produced 
from this machine were generally comparable to 
Kakajan’s normal C.T.C. teas. The design of the 
attachment is being streamlined to improve its per- 
formance and reduce the total power requirement 
for the machine fitted with this attachment. Nc^ce- 
ssary modifications in the arrangenu'nt of one of the 
rotorvanes were already done to adapt itself to the 
new design. Further commercial trials will be 
conducted this year with attention to the leaf appear- 
ance, output and liquor characters of the teas, made 
with this unit. 

F ermentation 

Tocklai Continuous Fermenting Machine : 

'Fhe 152 cm (5'-0") Tocklai Continuous Fermenting 
Machine was shifted to and installed at Beesakopie 
Factory in the Doom Dooma District. The depart- 
ment conducted preliminary trials there against 
that factory’s W.M. type of trough fermentation, 
the comparative test data on the teas are given 
in tal>le 2. 

Further trials were* conducted at Beesakopie 
Factory under tbe guidance of Dr. John Hewitson, 
a Brooke Bond Research Chemist, from Fast Africa 
and Blounts C'ourt, England. A preliminary report 
received frcmi him is reproduced below : — 

''Preliminary Report on the Tocklai Continuous 
Fermenting Machine : 

^‘Experiments were carried out at Bcesakrqjie 
Factory, Doom Dooma, Assam, during June and 
July 1971 to compare the Tocklai Continuous Fer- 
menting Machine with the normal Williamson 
Magor Trough Fermenting system. Ex-drier teas 
were colh'ctecl and samples were presented to Tasters. 
Each pair of samples was representative of a full 
day’s production. 

“When tasted in Assam, in 8 out of 12 pairs the 
Williamson Magor Trough fermented tea was pro 
ferred to the tea from the Tocklai Fermenting Machine. 
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' ‘Samples Irom two weeks operation were tasted 
by the Saleroom Panel at Blounts Court. 'Pwelve 
pairs of teas were tasted twiee by three tasters and 
trough fermented teas wtri* preferred for taste 
on 51 occasions out of 72 and on 52 out of 72 for 


appearance. 'Pherc was a mean difference in valu- 
ation of2i p/kg in favour of the trough fermented 
tea during the 1st week and of 1 p/kg during the 
second week when a different way of operating the 
machine was used. 


Table' 2 Assessment and analysis of comparative samples fermented in the Continuous Fermenting Machine {CFM) 

and PVrmenting Trough at Beesakopie T. E. 


Date of 
manuhicture 

1 

Sample 

No. 

Method of 

Fermentation 

^ ^ /O 

1 

TR-' 

Biochemists’ 

Remarks 

Tocklai 'Fca Taster’s Remarks 


Ai 

C. F. M. 

1.40 

1 3 . 30 

Frough 1 

better than 

C. F. M. preferred 

25.5.7i 


'IVough 

1 .6(5 

13.41 

c:. V. M. 



A. 

C F. M. 

1 .48 

12.26 

'Frough 
better than 

Frough preferrc'd 



Trough 

1.74 

12.58 

C. F. M. 



A, 

C. F. M. 

1 .99 

12.34 

Almost 

C. F. M. preferred 


i’l 

'1 ’rough 

2.09 

12.69 

similar 



A., 

c:. I'. M. 

1.84 

12.42 

T rough 

1 Trough vastly superior to CkF.M. 



'I’rough 

1 .98 

1 1 .86 

Ix’tter than 
C. F. M. 

samples. 


^3 

C, F. M. 

1 .95 

12.87 

1 C.l'.M. 
better than 

C. F. M. much superior to 
trough 


B 3 

Trough 

1 .84 

13.09 

1 trough 



“ fhe temperature of the leaf always increased 
during fermentation from about 30 ’C' ex-Cfl.('. 
to 35-4(T at the (muI of 50 minutes fermentation 
whereas in the trough the temperature fell to 26-28‘’C 
during fermentation. No faeility exists for measur- 
ing or controlling the temperature during fermen- 
tation except by washing the air with water during 
recirculation. The machine was originally designed 
for use with a refrigeration plant but Tocklai have 
apparently abandoned this. 

“A full report is in preparation but the present 
impression is that the 1 ocklai Machine is not a good 
basis for further development and a completely new 
design should be considered it and when continuous 
system is required”. 


I'hc above report although preliminary in nature, 
indicates the areas where further improvement 
could be achieved. Without Biochemical data, 
the report from the Blount’s Court Scientist could 
not be assessed objectively. 'Vocklai’s thinking on 
the methods of cooling to be used in connection with 
this machine and its economics have been set out 
by the Senior Research Engineer in his communi- 
cation to the Development Panel and the Engineer- 
ing Sub-Committee from time to time. 

It is however, gratifying to note that the report 
has not l:)een found to be acceptable in its totality 
l)y the management of Beesakopie. The Superin- 
tendent has informed the department that “as a 
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basis for further development the machine has po- 
tential”. Also from the trials conducted by the 
department earlier, it appears that the Continuous 
Fermenting Machine is almost equal to, if not better 
than the known standard methods of fermentation. 

The manufiicturing licence for commercial manu- 
facture of this machine has been awarded to M/s. 
S. F. India Ltd., and M/s. Steelsworth Pvt. Ltd., 
Tinsukia. M/s. S. F. India are already in the way 
of taking out their first commercial machine in which 
the trays have been eliminated and better air-flow 
and washing conditions have been introduced. 
Further improvement to the iruichinc performance 
will be taken up in collaboration with the licencees 
and the users in the ensuing manufacturing sea- 
son after installation of this commercial machine. 
Tocklai’s prototype at Beesakopie has been 
brought back to Tocklai. 

Moisture in Tea 

A study has been made to find out the effect 
of bulk density and hence grade of tea, on di- 
electric constant at difibrent moisture lev(!ls between 
2% and 13%. Statistical analysis shows a linear 
relationship between the two variables at each mois- 
ture level. The goodness of fit is 99 in each case 
and is highly significant. Fh * regression coelTicicnts 
(B) are different at different moisture levels and 
take into account all grades of tea. 

9 ’he regression equation of moisture percentage 
(M; on the said regression coefficient (B) is found 
to be 

M . 28.2317 log B 1-4.1721 (1) 

valid for values of M between 2% and 13 %. I’he 
goodness of fit in this case is 99 '’{ 3 . 

Therefore, it can now certainly be said that a 
meter devised to measure this coefficient can accu- 
rately be calibrated in terms of percentage moisture 
in tea, independent of the grade. 

Hence, a meter based on the above finding was 
built to estimate moisture in tea. Percentage mois- 
ture of tea determined by the standard oven method 
was correlated to reading (X) on an arbitrary scale 
of this meter and the following equation was obtained: 


M- 0.627054—0.001763 X2— 45.32. 

The goodness of fit is 82.4% which is less than 99%. 
obtained in case of the theoretical equation ( 1 ) 
and hence the meter requires further developmenL 

While the above could be useful for made tea 
with a lower moisture content between 2 ^% and 
13%, for the determination of moisture in tea in an 
intermediate stage during drying, work on calibra- 
tion of a Protimeter Cirain-Master typ(; of moisture 
meter was taken up. I’wo separate sets of readings 
for orthodox and C.T.C. samples were taken. 
'Fhe number of orthodox samples was 63 and their 
moisture content was within the range of 8.5% 
and 25.4%. I'he number of C.T.C. samples was 
74 and their moisture was within the range of 11.3%. 
and 24.5‘>% 

The percentage of moisture (Mj of the samples^ 
determined by the standard oven method was correla- 
ted to the meter readings (Xj and the following 
equations were obtained : 

M 1.1360 + 0.74262 X for orthodox tea,, 
and M = 0.6877 b 0.7784 X for C.'F.C. tea. 

According to the 4'ocklai Statistician, both the 
fits are highly significant and accounted for 97%. 
of tlu' total variations. 4'hercfon', it appears that 
this kind of metta* could b(' useful for determinatioir 
of moisture in tea during drying within the ranges 
mentioned abo\c. 

Miscellaneous 

C.T.C. Machines : A scries of experiments were 
conducted to improve the performance of standard 
C.'F.C. machines with a view to producing more 
dust grades than is normally possible with this, 
machine. Fhe C.'F.C. segments were machined 
to the following specifications : 

60 milled grooves X 10 chased groov^es/inch 

50 milled grooves X 10 chased grooves/inch 

40 milled grooves X 10 chased groovcs/inch 

50 milled grooves X 8 chased grooves/inch 

(Standard) 

Leaf conditioned in the 8 " prototype B.L.C. 
was passed twice through the above machines. 
The average percentage of grades filtering through 
No. 22 mesh i.e. P.D., Dust and Ghuramani arc 
tabulated below : 
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Table 3. Percentage of C.T.C. Grades filtering through Ko. 22. mesh 


Segment Date 
Specification 

6.11.71 

9.11.71 1 

11.11.7! 

60 X lO'F.P.I. 


52.94A, 

59.46^4, 

50 X 10 4\P.I. 

5\.G\% 

42.34';,, 

47.30",, 

40 X lOT.P.l. 


i 47.99",, 

57., '-,1",, 

50 X 8 T.P.l. 
(Standard ) 

\SAm 

i 

j 



From the abov(' it can l^e seen that l)y increasing 
the number of circumrer<‘ntial grooves alone on 
standard scgaients with v^)0 milled grooves, the dust 
grades arc increased by only 3^^,)- with increased 

number of milled grooves accompanied by increased 
numb(‘r of circumferential grooves, the grade' [)er- 
cenlage.s can be improved considerably. It should 
be possible for estates to increase the primary dust 
grade percentages to 60 by careful manipulation of 
the machining of the segments. The grainiiu'ss of 
the particles and the appearance of the teas improved 
considerably when the machining specification of 
the ( '.T.C, rollers were ch inged from 50 x8 'I’PI 
to (iO X 10 ITl. 

Coal Fired Heaters and Fuel Oil : Work on 
development of grates for coal fired lu'aters and 
also heat exchangers to allow high sulphur fuel oil 
to be used economicaly is now taken up in colla- 
boration with the Central Fuel Research Institute, 
Dhaiibad and the Regional Research Laboratory, 
Jorhat. 

General 

The Senior Research Engineer attended three 
meetings of the Engineering Sub-Committees in 


(kilcLilta wlu're he also paid visits to Andrew Yule 
& Co., 'Feama Consortium and Port Ihigineering 
Works in connection with development of 'focklai 
machines. He attended six meetings of Are-a 
Scientific Committees of l)e)e)ars, North Bank East 
and West and fingrai. He lectured in a manu- 
facturing Ck)urse helel at Deohall. He was depute'd 
to Bombay to the Govt, of India’s Petroleum Pro- 
ducts Supply and distribution meeting held in May 
to plead the case e)f North East Indian Fea Industry 
fe)r allocation e)f furnace oil derived fre)m low sulphur 
Assam Ciude* — the repre'sentation was well received. 
He* also atte*nded the Regional Cf)al Survey Commi- 
ttee meeting at Leele). He paid 31 advisory visits 
to different factories during the year. He was on 
long leave from 5th July to 4th August and on Medi- 
cal L(‘ave from 5th August to 12th September. 

Both the Senior and the Second Research Engi- 
neers lectured in the* first and second Manufacturing 
Courses held at Focklai. "Fhe Second Research 
Engineer attended three Area Scientific Committee 
mec'tirigs of Golaghat and North Bank fLast and 
West, lit* paid 11 visits to different factories during 
the year. 
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Crop-Weather Studies 

A study was made to Hnd out the most critical 
periods and quantity of rain which afTect tiie annual 
yield of tea in the Ferai, Cachar, North Bank of 
Assam and parts of the South Bank of Assam consist- 
ing;^ of Nowgonti^, (iolaj^^hat and Jorhat Sub- Areas. 

This was based on the monthly yield and rainfall 
data which were collected through mailed question- 
naires from the ( state managers at the end of every 
four months. 

d’he rainfall periods which were* considered in 
this study are slujwn in Table 1. 

T able I : Rainfall periods 


Rainfall p(Tiods 

1 

1 

Notation and 
Unit used in 
th(* Eauations 

October (previous season) 

November to December 
(previous season) 

January to March (current season) 

Rj in cm 
^2 » 

April ( ,, 

„ ) 


May ( ,, 

.. ) 

5 ? ’ ” 

June ( ,, 

„ ) 

^^0 ? ■» M 

July to September ( ,, 

>. ) 

R 7 > .. 


It would be reasonable to assume that the rainfall 
during all these seven periods affected the yi('ld 
jointly or individually depending on their mutual 
correlations. 'Therefore, in this investigation rainfall 
during these seven periods was considered together. 
Separate analyses were done for each region and the 
computations of the large mass of data were carried 
out on an IBM-7044 <4('ctroni(' computer at the 
Indian Institute of 'Technology, Kanpur. 

Terai 

"The results thus obtained from the Terai were 
based on the monthly crop and rainfall data for the 
period 1958-1968. The most critical periods of 
rain which affected the annual yield of tea in this 


region were November- December, January-March, 
April and July-Septcmber. Rainfall during these 
four periods together contributed about 89 per cent 
towards annual yield. This result suggests that 
when all other factors are constant, the rainhill 
during these four periods arc mainly controlling 
the annual yield in the Terai. Furthermore, the 
annual yield increased with the increase in rainfall 
during November December upto the observed 
maximum rainfall of 9 cm. The nature of relation- 
ship suggested that rate of increase in yield was higher 
at the lower levels of November-December rainfall 
than at the higher levels. However, there was a 
considerable increase in crejp uplo 9 cm of November- 
December rainflill. Similarly, yield was found to 
increase with the increase in rainfall during January- 
March and also during April upto the maximum of 
12 cm and 16 cm respectively, observed during 
each of thes(‘ periods. 'The rate of increase* in yield 
was constant throughout the observed range of rain- 
fall during these two periods. 

'Thus, within the observed range of rainfall 
during each of' the three cold weather periods, the 
yield was found to increase with rainfall. 'I'ln* data 
showed that in almost all the years, rainfall during 
each of the three cold weather periods, viz., Nov< m- 
ber December, January — March, and April, was 
mu('h less than the maximum observed, i.e., 9 cm, 
12 cm and 16 cm respectively. 'These we re obvious 
as the average rainfall during November-December, 
Jan nary- March, and April were only 2 cm, 6 cm 
and 7 cm respectively. 

I’hough the optimum rainfall requirement in 
each period could not be determined from the set 
of data under investigation, it is clear from these 
results that on an average there is always a deficiency 
of rainfall in each period by at least 7 cm during 
November-December, 6 cm during January-March 
and 9 cm during April. Whereas, the rainfall 
during July-September showed beneficial efi'ect on 
the annual yield upto about 192 cm, but beyond 
that limit yield declined. It was also found that in 
the majority of years, rainfall during this period 
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was higher than the optimum requirement of 192 
cm. This was obvious as the average rainfall during 
this period was 206 cm. It is, therefore, clear that 
in order to check the detrimental effect of the e xcess 
rainfall during Jul) -September, it is ('ssential to 
drain out the excess monsoon water, (cl*. Journal 
of Applied Meteorology, 1966, Vol. 5, No. 6, pp. 
789-800). 

Hence, from the types of relationship and rain- 
fall d istribution discussed above, it is clear I hat if 
irrigation is adopted to compensate the deficiencies 
during November-Decernber, January-March, and 
April, and adequate measure is taken to drain 
out the excess water during monsoon, consid<'ral)lc 
gain in yield can be expected, for which the follow- 
ing equation has been obtained from the set of data 
under reference. 

Y 347.7193 Log^o {Ro i U i 13.8552R3 |- 
25 . 7337 R 4 32 . 9155 R 7 — O.0B55R% ~ 

2187.8601 (1) 

where. ’S" annual yield of made tea in kg/ha, and 
other notations and unit are explained in Table 1. 

Ry using Equation No. 1, the corresponding gain 
was estimated at 667 kilograms of made tea per 
hectare which was equivalent to about 50 per cent 
gain in annual yield over the actual average. 

f’rom the economics point ol view also, this 
study has sliown that irrigation during November 
to April would be a paying proposition in the 'IVrai. 

North Bank, Assam 

The results obtained from the North Rank of 
Assam were based on the monthly crop and rainfall 
data for the period 1958-1970. 'fhe critical periods 
of rain which affected the annual yield of teas in this 
region were October, November-Hecemlier, January 
-March, April, May, June, and July-Septembcr. 
Rainfall during these seven periods together contri- 
buted about 99 per cent towards annual yield. 
I'his suggests that in the North Rank of Assam, 
•each of the seven periods of rain contributes signi- 


ficantly towards the annual yield. Further, the 
nature of relationship between different periods of 
cold weather rain and the annual yield showed 
that annual yield increased with the increast' in 
rainfall during ()ctol)er and also during November- 
Dccember uplo the observed maximum of 19 cm 
and 6 cm respectively. In botli the periods, rates of 
iiicrt'ase in yield were constant throughout the ob- 
served range of raini'all, but the rat<* of increase 
due to Noviinber-Dccember rainfall was double 
than that of the October rainfall. Raintall during 
January-March, and April show(*d bencheial effect 
on yield upto 14 cm and 26 cm respectivcK , but 
beyond these limits yield declined. 4'hus, in all 
the four cold weatluT j)criods, rainfall showed bene- 
ficial effect on yield except that excess rainfall during 
January-March and April show(’d detrimental effect, 

'Fhe rainfall data showed that in most of the 
years, rainl'all during October was much less than 
th(* observed maximum of 19 cm. 'Fhis was obvious 
as the average rainfall during this period was only 
10 cm against the oliserved maximum of 19 cm, 
upto which the yield was found to increase. 4'his 
suggests that, on an average*, there is a deficiency 
of rainfall during October by' at least 9 cm and if 
this deficiency is compensated by irrigation, there 
would be a gain in yield, but the gain in yield per 
unit of rainfall during this period is such that it is 
unlikely to pay for the cost of irrigation at average 
costs of irrigation. 

In the same way it was found that on an average 
there were deficiencies of rainfall during Noveinber- 
14ec(*mf)('r, January-March, and April by at least 
3 cm, 3 cm and 8 cm respectively. If irrigation is 
adopted to compensate the deficiencies during 
these periods, it would, however, pay because the 
rates of return per unit of rainfall during these three 
periods were much higher than that in October. 
On the other hand, monsoon rains during May, 
and July-September showed beneficial effect on 
annual yi(‘ld, but the rate of increase in yield gra- 
dually declined as the rainfall increased in both 
the periods, and at the observed maximum rainfall 
of 61 cm and 139 cm respectively, the increase was 
practically nil. Rainfall during June showed a 
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detrimental effect on the yield. These suggest that 
in order to check the detrimental effect of the excess 
rainfall during monsoon period, it is essential to 
drain out the excess water. 

Therefore, the types of relationship and rainfall 
distribution in the North Bank suggest that if irri- 
gation is adopted to compensate the deficiencies 
during Novernber-Decernber, January- March, and 
April, and adequate measure is taken to drain out 
the excess water during the monsoon period, gain 
in yield can be expected, for which the following 
equation has been obtained from the set of data 
und('r rel'erence. 

V -- (3.47:^8R^ J 1 8.3801 R, | 83.4724R3 — 
3.0810R-.1 : 25 . 7493 R 4 0.4990R-3 1 215.0111 

- 0. 025011-,. 250.6890 Ja)gj„R7 — 

181,901 I ( 2 ) 


where, Y== annual yield of made tea in kg/ha, 
and other notations and unit are explained in 
Table 1. 

By using Equation .No. 2, the average gain in 
yield from irrigation during Novernber-Decernber 
January-March, and April was estimated at 23.5 
kilograms of made tea p(‘r lieetarc’ which was equi- 
valent to about 17 per cent over the actual average. 
Th(‘ gain was, however, much less than that in the 
4’erai. Even then, irrigation from November to 
April would pay in the .North Bank of Assam but 
th(‘ profit would be small. 

'The critical periods of irrigation, (he minimum 
quantity of irrigation requirement in each period 
and th(' estimatt‘d gain in annual yield diu' to irri- 
gation for the Terai and llu' North 13ank of Assam, 
arc' summarisc'd in lable 2. 


1 able 2. ('.ritical periods of irrigation, quantity of irrigation requirement and the estimated 
gain in annual yield due to irrigation for the Terai and the .Xorth Bank 



Minimum irrigation req 
(cm) during 

uirement 

1 

Total 

(cm) 

1 

1 

fist i mated 
per cent 
gain in 
annual 
yield due 
to irrigation 

1 

Remarks 

Region 

November 

to 

1 December | 

1 

January 

to 

1 March 

i 

April ' 

I’erai 

! ^ 

6 


22 1 

53 

Profitable 

North Bank 

1 "j 

1 

i 

1 14 1 

17 

1 Profitable 


It is stressed that (i) in order to derive the maxi- 
mum benefit from irrigation, period of irrigation, 
quantity of irrigation in each period (as shown in 
Tabh' 2y, and draining out the excc'ss water during 
th(' monsoon rains are the most important factors 
to be kept in mind; (ii) while the results presented 
here represent the average picture of the region as 
a whole, there are variations from estate to estate 
within the regions with respect to such factors as 
distribution of rainfall, soil type and depth of soil. 
Before taking any large scale irrigation programme 


in the 'Eerai and in the North Bank, Assam, each 
individual estate should, therefore, examine very 
carc'fully the distribution of rainfall in the past and 
characteristics of the soil; and (iii) irrigation should 
first be tried on an experimental basis belbrc large 
scale programme is adopted. 

Gachar and parts of the South Bank, Assam 

Results from the Cachar as a whole, and some 
parts of the South Bank consisting of Nowgong, 
Golaghat and Jorhat Sub- Areas taken together,. 


( 76 ) 



Annual Scientific: Report For 1971-72 


suggest that irrigation during cold weather would 
increase yield by about 8 and 12 per cent respectively 
l)ut it is unlikely to be profitable. Howe ver, if the* 
dilTerent parts of the Clachar and the three Sub- 
Areas of the South Bank, Assam, are* studied sepe*ra- 
tely, it is likely that in some parts irrigation might 
still pay. This aspect is now under study. 

Long-term Survey-Experiments on Defoliation 

During 1970/71 cold weather, the two main 
ple)t treatments, IVune-Deep Skiff and Prune-Deep 
Skiff-Meelium Skiff, we*re light f)runed and deep 
skiH'ed, respe*ctive'ly. The data collected during 
tlie yeai* from the experiments in the Deie)ars were 
analysed. 

The red spider infestation was practically nil 
in all the experimental ple)ts including the control 
(no defoliation and nej chemical spraying) plots. 
Since red spiel e*r infestation was practie^ally nil, no 
spraying was ne*ce*ssary iri the* chemical palliative 
ple)ts. However, the yield of defoliated plots was 
fe)unel to be significantly lejwer than the undefoliated 
plots with e)r without chemical prophylactic spraying 
with letraduphe)!! (Terdion). I’he loss was found 
le) be* me)re than that of last year ( 17 f).c. as against 
18 p.c. last year) over the undefeoliated chemical 
prophylactic sprayed plots. As in previous years 
(Ann. Rep., 1968-69, pp. 102-106; 1969-70, p. 80 
and 1970-71, p. 82), this loss may be attribute*d te) the 
detrimental effe-e t e)f the continuous defoliatiem 
d’he* loss in yield due tei continuous defoliatiem was 
gradually increasing with the ye*ars. 'Fhis suggests 
that continuous defoliation has got cumulative 
ele tiimental effect em the yielding eapacity of the 
tea bushes. No significant difference in yield between 
the chemical preiphylactic sprayed ple)ts and the 
control (ne) defoliation and no chemical spraying) 
plots was e)bservcd. I’his was understandable be- 
cause the red spider infestation was practically nil. 

I’he experiment will be continued to study the 
abjectives outlined in the earlier report (Ann. Rep., 
1968-69, pp. 102-106). 


Help to Other Departments 

I'he Department continued to extend the co- 
operation and help in solving a large number of 
statistical problems encountered by research workers 
of practically all tin* Departments of the Station. 
Analyses of a number of long-term experiments on 
the eh'ctronic eornputt’r at tin* Indian Instituti* of 
I'echnology, Kanpur continued throughout the year. 
For the purpose of tlies(* analyses, a number oi' FOR- 
TRAX IV programmes had to bt* written. 

Statistical Study of the Chemistry of Tea 

riie inflLU‘nce of biochemical constituents and 
their effects on colour, brightness and strength were 
investigated during the year. fhe computations 
of the large mass of data were carric*d out on an 
IBM-7044 electronic computer at the Indian Insti- 
tute* of Technology, Kanj>ur. The* tentative findings 
obtained from tlie preliminary analyses were reported 
in the Annual Report for 1970-71, p. 81. final 
results ol)tain(*d from the detailed analys(*s are 
summarised below. 

Amongst the significant biochemical constituents 
for individual tasters which together contributed, 
in general, 71 per cent to 87 p(*r c{*nt towards colour, 
brightness and St r(*ngth of Cl. 4 .(1. teas, seven consti- 
tuents for colour, six constituents for brightness, 
and nine constituents for strength wi*re found to be 
common to more than two tasters and also two 
tasters showing similar effect of the constituents. 
Lists of these significant common constituents aflect- 
ing, colour, brightness and strengih are shown in 
4'able 8. 

It was also found that, in g(*neral, for the majority 
of tasters, the joint contributions of these significant 
common constituents towards colour, brightness 
and strength of ( l.T.C. tt*as were about ,8.8 pi*r cent. 

These results, therefore, suggest that colour, 
brightness and strengih of Cl. 1\(1. manufactured 
teas are mainly influenced by the biochemical ( onsti- 
tuents listed in 4’able 8. 
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Table 3, Significant biochemical constituents common to two or more tasters affecting colour^ 
brightness and strength of C, T.C. teas. 


Source 

Colour 

Brightness 

Strength 

Unprocessed 
tea shoots 

1, Total oxygen 
uptake 

2. EGG 

1. TG 

1 . Total oxygen 
uptake 

2. ECG 

3. TG 

Made tea 

3. I'l- 

2. IT 

4. TF 


4. IR 

3. TR 

5. Moisture 


EGCG 

4. Water-soluble 
solids "f 

6. Ash 


6. Protein nitrogen 

5. Crude fibre 

7. Crude fibre 


7. I’G 

6. ECG 

8. Caffeine nitrogen 

9. Amino acid 
nitrogen 


t Excluding Ash, Vb\ I’R, EGd, EGGG, ECXi, I’G, cafTeine nitrogen 
and amino acid nitrogen of mad<' tea. 


Similarly, for orthodox manufactured teas, 
llic biochemical constituents, which were significant 
for individual tasters, together contributed, in general, 
74 to 89 per cent towards colour, brightness and 
strength. Amongst these significant constituents, 
nine were found to be common for colour to more 


than two tasters and also two tasters showing more 
or less similar effect of the constituents. Similarly, 
eight constituents were common for brightness and 
seven for strength. Lists of thes(‘ significant common 
constiutents affecting colour, brightness and strength 
are shown in Table 4. 


Table 4, Significant biochemical constituents common to two or more tasters affecting colour^ 
brightness and strength of orthodox teas 


Source 

Colour 

Brightness 

Strength 

Unprocessed 
tea shoots 

1 . 'I'otal oxygen 
uptake 

2. EGCG 

1 . Total oxygen 
uptake 

2. EGCG 

3. ECG 

1. Total oxygen 
uptake 

2. EGG 

3. ECG 

Made tea 

3. IF 

4. TR 

5. EGCG 

6 . ECG 

7. TG 

8. Amino acid 
nitrogen 

9. Caffeine nitrogen 

4. TF 

5. TR 

6. ECG 

7. Amino acid 
nitrogen 

8. Caffeine nitrogen 

4. TF 

3. TR 

6. Moisture 

7. ECG 
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It was also found that, in general, for the majority 
•of tasters, the joint contributions of these significant 
common constituents towards colour, brightness 
and strength were about 55 per cent. I’hercforc, 
it can be said that the significant common biochemical 
constituents listed in Table 4 are the major contri- 
buting constituents of colour, brightness and strength 
•of orthodox manufactured teas. 

By comparing the results of C.T.C. and orthodox 
manufactured teas (Tables 3 & 4) it was noticed 


that amongst the significant common biochemical 
comtituents influencing colour, brightness and 
strength 5, 3 and 4 constituents respectively were 
found to be common to both C.'F.C. and orthodox 
teas. Furthermore, in majority of the cases, these 
common constituents jointly contributed about 50 
per cent towards colour, brightness and strength, 
both of C. r.C. and orthodox teas. Lists of these 
common l)iochemical constituents are shown in 
Table 5. 


Table 5. Significant biochemical constituents common to both methods of manufacture 
affecting colour^ brightness and strength 


Source 

Colour 

Brightness | 

Strength 

Unprocessed tea 
shoots 

1. Total oxygen 
uptake 

! 

i 1 


1. Fotal oxygen 
uptake 

2. EGG 

Made tea 

2. 'll’ 

1. TF 

3. TF 


3. TR 

4. ECCG j 

5. TC 

2. TR 

3. EGG 

4. Moisture 


'These results, therefore, suggest that regardles 
of tasters and methods of manufacture, total oxygen 
uptake of unprocessed tea shoots, and TF, TR, 
EGCG and TG of made tea arc the main guiding 
constituents of colour of North East Indian plains 
tea. Similarly, for brightness, TF, TR and EGG 
of made tea, and for strength, total oxygen uptake 
and EGG of unprocessed tea shoots, and TT and 
moisture of made tea are the main controlling bioche- 
mical constituents of North East Indian plains tea. 

For different tasters, the types of relationship 
between the significant biochemical constituents 
and the tasters’ marks on each of colour, brightness 
and strength, both of G. T.G. and orthodox teas, 
were found to vary from taster to taster. Ihesc 
variations, however, might be attributed to the 
taster to taster variations in their degree of preference, 
and likes and dislikes of a particular chemical consti- 
tuent. However, the effects of the most important 
biochemical constituents on colour, brightness and 
strength were found to be more or less the same for 
-all the tasters. 


Further, it was noticed that some of the significant 
biochemical constituents which together had gene- 
rally minor contributions towards colour, brightness 
and strength of G.T.G. and orthodox teas, and also 
the number of significant constituents were found 
to vary from taster to taster. These variations 
amongst tasters might be attributed to the variation 
in their preferences and also in their policy of assess- 
ing the made teas according to the consumer’s choice. 
However, for the major part of the variations in 
each of colour, brightness and strength, both of 
G.T.G. and orthodox teas, the tasters, on the whole, 
were in agreement. 

It was also found that some of the significant 
biochemical constituents which together had gene- 
rally minor contributions towards colour, brightness 
and strength, and also the number of significant 
constituents varied between the G. T. G. and orthodox 
methods of manufacture. These differences are 
understandable because of the differences between 
the two manufacturing methods. But, major part 
of the variations in each of colour, brightness and 
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strength was contributed by the signiheant consti- 
tuents wliich were found to be common between the 
two methods of manufacture. 

From all the results discussed here, it can be 
concluded that regardless of tasters and methods of 
manufacture, the biochemical constituents listed in 
Tabh' are the main controlling constituents of 
colour, brightness and strength of North East Indian 
plains tea. But, for more precise guidance, for 
C.l’.Cl. and orthodox manufactured teas the bio- 
chemical constituents listed in Tables 3 and 4 res- 
pectively should be considered. 

Thus, this study leads to a step forward in obtain- 
ing a quantitative basis for the assessment of colour, 
brightness and strength of North East Indian plains 
black teas. Thes(! findings are expected to be of 
help to those' who are engaged in the elonal selection, 
plant breeding and manul’acturing machinery 
development. 

Survey on Field Management and Environ- 
mental Factors Affecting the Yield of Tea 
in the Dooars and Terai, West Bengal 

A survey on held management and enviromm'iital 
(actors affecting the yield ol tea was conducted b) 
the West Bengal Advisory Department in all the 
Member estates in the Dooars and Ferai during 
H)67-()9. The object of this survey was to lind out 
the* lield management and environinental factors 
(Voin the estates’ records which affect the yield of 
tea ami to estimate the increase or decrease in yield 
due to these factors and their individual contributions 
towards yield. Fhe analysis is in progress. Some 
of the tentative results obtained from the preliminary 
analysis are given below. 

(i) When the teas were grown under good 
drainage status, it gave about 18 per cent more 
yield than the teas grown under poor drainage condi- 
tion. 

(ii) Response in yield due to nitrogen was much 
greater under the good drainage condition than 
under the poor drainage. Further, when the bushes 


were grown under good drainage condition, response 
due to nitrogen was maintained upto the observed 
maximum level, i.e., 150-180 kg/ha, wln'reas under 
the poor drainage condition yield declined beyond 
120-150 kg/ha. These showed that when the bushes 
were grown under good drainage condition, they 
were in a better position to utilise the (ertiliser more 
(‘llicicntly. These results, therefore, suggest that 
in orde r to d(‘rive the maximum bemTt IVorn any 
(ertiliser, drainage condition must be improved. 
Fertiliser alone cannot substitute the detrimental 
efhxa of the poor drainage. 

(iii) Response in yield due to nitrogen and the 
level at which the respe)nse declined varied with the 
age ol‘ tea. 

(iv) Response in yic'Id due to nitrogen was higher 
under good shade than poor shade which in turn 
was higher lhan no shade upto tlie observed range of 
120-150 kg of' nitrogen per hectai'e. 'I’he reason 
for this should be in\’(‘stigated. 

(v) laght leaf’ tea showed sharp decline in yield 
over llu' age 20 to 30 years. Whereas, dark leaf 
type of tea showed an incr(*asing trend till 20 to 
25 years age and then showed a sharp decline in 
yield over the next five years period, lu'om 30 to 
50 years age, both type's of tea show^-d slight de'cline 
in yiehi and thereafter the de'cline was steeper l>ut it 
was more so in light leal type of lea. These suggested 
that fall in yield dm' to age took place five years 
later in dark leaf’ tea and the yield was more from 
15 years onwards ami also the drop in yield after 
50 years Wcis less. Tties(' differences might be attri- 
buted to the inherent hardiness of the dark leaf 
type of tea. 

Touring and Advisory 

'The Statistician attended tlu' Workshof) on 
Sensory Evaluation of Foods at the Clentral f ood 
'Technological Research Institute, Mysore, lie paid 
one visit to the Indian Institute of Technology, Kanpur 
and two members visited twice' in connex:tie)n with 
the statistical analyses e)f data fre)m longterm and 
complex experiments on the IBM- 7044 electronic 
computer. 
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LIBRARY 

General 

The Library added six more scientific journals 
to the subscription list and discontinued six other 
journals. Arrangements were made to get three 
journals on exchange of our own publications which 
were previously received on payment. Seven more 
new periodicals arc added to the free list during the 
year. 'J’hc subscription to foreign scientific journals 
has increased this year alfecting budget alterations. 

Reorgani sation 

Ten new Steel racks were purchased to accom- 
modate the increased book stock in the library which 
is being reorganised. ren shelf index boards were 
also made and thes(* will be fixed in diu* eourse in 
proper place. 

Four wooden carrells to accommodate four per- 
sons in each carrtdl were added to the Library Read- 
ing Room. 



A part of the lournal Section 
Library cards have been purchased for catalogu- 
ing of books and documentation works, but for want 
®f library typist the work could not be done during 
the year under report. 


Book Binding 

A total of 1214 volumes of journals were bound 
during the year. Many old and worn-out journal 
volumes were rebound. Rebinding of text books 
will be taken up in the next linancial year. 

Loan Service 

Twentyone Postgraduate scholars and the 'Tea 
Science students of Assam Agricultural University 
attend( d the library regularly during the year. 4'he 
Scientists of the Regional Rcsca ch Laboratory, 
Jorhat, utilised the Journal Section of the Library 
as in the previous years. Trainee. Ircmi Mauritius, 
Sikkim and lea Board attended the library during 
the year. 'Fhe I'ocklai Scit niilic staff used the 
library as usual. 



New carrells accommodate more readers 
in the Reading Room 


Book Preservation 

Fhe preservation of books and documents in a 
humid tropical region like Assam continues to be 
a probh'in. In winter, the books become moist and 
damp and micro-fungi grow rapidly unless the books 
arc cleaned every day and dried under the sun every 
week. Insects like book-lice and silver fish take 
.shelter inside the books. 
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Experiments were made to control the insects 
which were (a) Starch feeders (b) Cellulose feeders 
and (c) Protein feeders found in the library books. 
Residual treatments like dusting, spraying, varni- 
shing were tried. A solution of 60 g shellac, 570 c.c. 
spirit and 1 c.c. creosote was prepared and applied 
as varnish inside the covers and backs of the books. 
'This solution was found to he effective and its use 
will continue. 

Rodcnticidcs were not found to be fully efl'ective 
against rats. Hence the top portion of the bound 
volumes were varnished with a solution of B.H.CI, 
Naphthalene and creosote with good results. 


Library Statistics 

Books added during the year 84 

Periodicals and Journals — ^ 1574 

Pamphlets — 1161 

Photocopies - 22 

Reprints — 6 

Publications consulted in Library 1250 
Publications issued to 

Departments — 343 


PUBLICATIONS 

As in the previous years the activities of the Publi- 
cation Section grew considerably due to publication 
of several Advisory leaflets, Advisory Bulletins, Con- 
ference Proceedings over and above the normal 
publications. 

Many Tea Encyclopaedia sets were received 
from the Member estates for uptaking. 

4 he Two & A Bud — -Tocklai Newsletter was 
published half-yearly in June and December from 
1971. 

The following publications were issued during 
the year. 

(1) Two & A Biid 

Vol. 18, Nos. 1 and 2. 


(2) Tea Encyclopaedia Serials (Revised) 

No. 80/2 Cdicmical Weed Control 

No. 74/5 List of available publications. 

No. 75/8 Index of Encyclopaedia of Tea Serials 
issued to May 1971. 

No. 123/3 General Index of Tea Encyclopaedia. 

No. 102/1 Miniature Manufacture and Manu- 
facture of leaf from long term trial for 
Compatibility Test. 

No. 115/2 Manuring of Tea seed and V. P. 
nurseries. 

Tea Encyclopaedia Serials (New) 

No. 184 Calculation of percentage wither and 
the Corresponding Moisture (Content of 
Green and Withered Leaf. 

No. 192 Low Tipping Method of Bringing up 
Young Pea. 

No. 189 Uprooting & Replanting. 

No. 193 Heavy pruning in Darjeeling. 

(3) Advisory leaflets 

No. 3 Excessive Banjhiness of lea in Darjeeling 
with relation to Pruning and Manageme nt 
Practices. 

No. 4 Black Rot. 

No. 5 Estate trials on Foliar application of Zinc. 

(4) Advisory Bulletins 

No. 1 Planting Calendar for Assam. 

No. 2 Planting Calendar for Cachar. 

No. 3 Nursery and field management of Clones. 

(5) Miscellaneous Reports 

T. R. A. Annual Scientific Report for 1970-71. 

Memorandun No. 28 Catchment Planning and 
Contour Planting for Safe water Disposal, water 
and soil Conservation in the Plains Areas of North- 
East India. 

Recommendations for control of Pests and Diseases 
of Tea and shade Trees — Revised July, 1971. 
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Recommendations for control of pests and disea- 
ses of I’ea & Shade Trees with Power Sprayers 
— Revised March, 1972. 

Papers Read in the Staff-Get-Together — 1970 
(Circnlaliou restricted) . 

Fugiuceriug Dcvelopmcut Department Report for 
the Qviarter ending 30th June 1971 (Circulation 
restricted) 

Engineering Development Department Report 
for the Q^uarter ending 30th September 1971 (Cir- 
culation restricted). 


Engineering Development Department Report 
for the Quarter ending 31st December 1971 (Cir- 
culation restricted). 

Engineering Development Department Report 

for the Quarter ending 31st March 1972 (Circulation 

restricted). 

Proceedings of a meeting of the Agricultural 
Sub-Committee held at 'Pocklai on 14th September 
1971 (Circulation restricted). 
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Appendix- A 

LIST OF EXPERIMENTS CONDUCTED IN THE MEMBER 

ES1V\TES 

BY 

THE ADVISORY DEPARTMENT 

South Bank, Assam 


Project 

Site 

Index 

Year of 
starting 

NPK Manuring 

Murmuria 

AS 11 

1956 


Sy cotta 

AS 34 

1960 


Katonibari 

AS 44 

1963 


Hunwal 

AS 51 

1964 


Dirok 

AS 63 

1965 


(Jhillidary 

AS 88 

1968 


Hunwal 

AS 92 

1969 


Haroorharai 

i 

AS 98 

1970 

NPK Manuring with 

1 

Doom Dooma i 



(jramoxoiK! 

[’(‘a (4). I 

AS 95A 

1969 



AS 95B 

1969 

Nitrog(‘nous fertilizer 

S\ cotta 

AS 56 

1 961 


Sagmootea 

AS 62 

1965 


j ooaktolee 

AS 64 

196(i 


Xahorliabi 

AS (')5 

1 966 


I'urkating 

; AS 69 

196(3 


1 lalmirali 

i AS 71 

1 96(.) 


Jo()iiklolee 

AS 82 

1967 


Haroocharai 

AS 99 

1970 

N i t r o g e n o u s 1 e r t i 1 i z e r 

Cinnamara 

AS 77 

1966 

vs. liming 

Meleng 

AS 78 

1966 


Du f 11a ting 

AS 84 

1957 

Pruning 

Nahorhabi 

AS 90 

1968 


Margherita 

j AS 97 

1969 


R)rahi 

AS 67 

1966 

Irrigation 

Gorunga 

AS 68 

19(36 


Gabroo Pur but 

AS 70 

1966 


Dejoo Valley 

AS 73 

1966 

Jat and Clonal Trial ■ 

^lyroon 

AS 89 

1968 


Tyroon 

AS 96 

1969 
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NORTH BANK 


Project 1 

i 

Site 1 

1 

Index 1 

Year of 
starting 

Rehabilitation of land i 

d’arajuli 

AN 46 

1964 

i 

■ - 

Deckiajuli 

AN 47 

1964 

NPK Manuring 

An and a 

AN 93 

! 1969 

Nitrogenous fertilizcT 

Nahorhal)i 

AN 59 

1964 


Hatiga; 

AN 91 

1969 


Allan cl a 

AN 91 

I9h9 

N i trogenoiLs fertilizer 



i 

vs Liming 

Chngia 

AN HO 

i 1966 

Pruning 

Phulbari 

AN 58 


1964 


Kolony 

AN 76 

i 1966 

Irrigation 

St'ssa 

AN hi 

1965 


Ma/bat 

AN 75 

1966 

( lullivation and Weed 

Malem 

AN 31 

1960 

Control 





CACHAR, 

1 

ASSAM 

- ' 

Project 

Site 

Index 

Year of 


1 

1 

starting 

Rehabilitation of land 

Room her 

' C 25 

1964 

NPK Manuring 

Isa Bheel 

C 26 

1966 


1 lattikhira 

1 C 27 

1966 


Longa i 

C 28 

1966 

Nitrogenous fertilizer 

Pal lor bund 

29 

1966 


Dew an 

C 30 

1966 

Pruning 

Pallorbund 

C 33 

1967 


Derby 

C 35 

196H 

Shade and Manuring 

1 Koomber 

! C 36 

1968 

Soil Climatological 




Survey 

C'oombergram 

C 20 

1962 
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DOOARS AND TERAI, WEST BENGAL 


Project 

Site 1 

1 

Index 

Year of 





starting 

Rehabilitation of land 

Bhogotpore 

I) 

27 

1964 


(jiassmorc 

D 

28 

1964 

Nitrogenous fertilizer 

Baradighi ; 

1 

D 

33 

1966 

Pruning 

(’huapara 1 

D 

2 

1955 


Baradighi 

1) 

4 

1959 


Sam Sing 

D 

34 

1966 

Irrigation ' 

(jopalpiir 

D 

35 1 

1966 


Ranicherra 

D 

36 

1 96B 


rirrihannah 

TR 

1 

1968 

(cultivation and Weed 
(lontrol 

Chuapara 

D 

42 

1970 

Soil ( climatological 
Survey 

Nya Sylee 

D 

24 

1 1962 

Shade 

1 Nya Sylee 

D 

9 

1958 

Infilling 

Kartiek 


— 

1969 


Jainti 


— 

1969 


Fagu 


— 

1969 


Hilla 

! 

— 

1969 


Dem D ma 


— 

1969 


Sahahad 


— 

1969 


Mohurgong 


— 

1969 


Gulma 

1 


1969 
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DARJEELING, WEST BENGAL 


Proiccl 

Site ' 

Index ' 

i 

Year of 
starting 

NPK Manuring 

'Funisong 

l)j 22 

1965 


Sungrna 

Dj 2.S 

1965 

Nitrogenous (erlilizer 

Lingia 

D] 29 

1967 


Singe 11 

Dj 2(. 

- - 


Merrybong 

Dj 28 


Pruning 

1 Lingia 1 

Dj 21 

1963 


' Phoobsering 

Dj 24 

1965 


‘ (loonitt'e 

Dj 25 

1966 


; Marghr(‘t’s 


I 


Hope 

: Dj 27 

1 

1 1966 

Plucking 

Mim 

1 Dj 18 

1961 

Soil C^limatological 

Nagri Farm 

Dj 19 

' 1961 

Surv(’y 
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Appendix - B 

LIST OF EXPERIMEN TS CONDUCTED IN THE MEMBER ES i'A'l'ES 

BY 

THE OTHER DEBAR I’MENTS 


BOTANY DEPARTMENT 


SI. Experiment j 

No. 

Location of Estate 

.Site E.) 

Index No. 

Year 

starting 

1 . Trial of biclonal seed stock 

South Bank Assam 

Hapjan 

As 200 

1963 


J 5 

Tengpani 

As 201 

1963 


5 » 

Tengpani 


1 965 


,, 

KakajHii 

As 206 

1 966 


North Bank Assam 

i\ah( Irani 

AN 202 

1963 

6. 


Sonibheel 

.\N 203 

1964 

7- 

1 ? 

1 )u IT ling 

A.\ 204 

1965 

8. 


Bhooteac hang 

AN 20,3 

1963 

[), 

C!achar, Assciin 

JcTalpore 

( : 200 

1963 

10. 

• 


Dewan (jroup of 





Estates 

C 201 

1966 

n. 

Dooars, West Bengal 

Sathkyah 

D 200 

1962 

•2. 

) > 

Bhatkawa 

D 201 

1962 


yy 

Bhatkawa 

D 206 

1963 

14. ,, 

y y 

Hantapara 

D 202 

1964 


y y 

Meenglas 

D 203 

1964 



I Iasi mar a 

D 204 

1961 



K ydak 

D 20.3 

1965 


IVrai, West Bengal 

Hiinscjua 

I'R 200 

1968 

19. 

; j 

Darjeeling, West Bengal 

Mim 

DJ 200 

1961 

20. 


(dug 

DJ 201 

1965 

2 1 . EHect of shade and 

South Bank, Assam i 

Alunnuria 

AS 207 

1965 

iiutrirnts 

i 




22. Observation plots of 

South Bank, Assam , 

Ba/aloni 


1962 

biclonal progenies 





23. 

1 

yy 

Abhoyjan 

1 

1969 

24. 

y. 

Duklingia 

1 

i 

1963 

25. 

North Bank, Assam 

Nonaipara 


1966 

26. 

y y 

Budlapara 

i 

H)67 

27. 

Cachar, Assam 

Chandighat 


1969 

20. 

Terai, West Bengal 

New Clhumta 


1963 

2y- 

Dooars, West Bengal 

Meenglas 


1968 

30. 

Darj(‘eling, West Bengal 

( Uiongtong 


1969 

• ,, 

Sikkim 

Kewzing 


1969 

32. Plucking experiment 

South Bank, Assam 

Duklingia 

AS 208 

1971 
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ENTOMOLOGY DEPARTMENT 


SI. 

No. 

Experiment 

Location of Estate 

Site (T. E.) 

Index No. 

Year 

started 

1. 

Abundance of pink and 
y)urple mite on young and 
mature tea. 

South Bank, Assam 

Sycotta 

N 7 

1971 


Palliative mite trial (Red- 
spider) 

1 

! 

1 


— 



Red rust trial 



— 


2. 

Distribution of pink 
and purple mite under- 
shaded condition 

1 

1 

i 

1 

Socklaringa 

i\ 7 

1971 


Palliative mite trial (Red- 
spider) 

1 




3. 

Aljuudanc(‘ of pink and 
pur|)le mite on pruned and 
and skitfed tea. 

i 

O 1 

i 

Bokahola and 
Ncigadhoolie 

N 7 

1971 

1972 


Black rot trial 

j ? 

- 

— 

1971 

4. 

Distribution of red spider, 
scarlet, pink and purple 
mite on clones and jats. 

) > 

Deha 

N 7 

1971 


Prophylactic mite trial 
(Red spider) 

> *> 


1 

1972 

5. 

Incidence ol’ scarlet, pink 
and purple mite on clones 
and jats 

Clacliar, Assam 

Longai 

N 7 

i 

1971 

6. 

Abundance of scarlet, pink 
and purple mite on pruned, 
light skiffed and deep skiffed 
tea 


Longai 

N 7 

i 

1 

1971 

i 

! 

1 

j 

7. 

i Susceptibility of pruned and 
deep skiffed tea to scarlet, 
pink and purple mite 

- 

1 Hattikhira 

1 

1 

N 7 

! 1971 




. 

_ - — 




( ) 



Tocklai Experimental Station 


SI 1 

No. 

Experiment 

Location of Estate 

Site (T. E.) 

Index No. 

Year 

started 

8. 

Pink and pnrple mite on 
pruned and ski (Fed tea 

Dooars, West Bengal 

Ranicherra 

N 7 

1971 

9. 

Distribution of pink and 
purple mite unde r shaded 
condition 


? j 

N 7 

1971 

10. 

Relative susce ptibility of 
e loiK's and jats to pink and 
purple mite 

>> 

>» 

N 7 

1971 

11. 

Distribution of pink and 
purple mite under shaded 
condilie)!! 

Darje-e ling, West Bengal 

Nagri 

N 7 

1971 

12. 

Pink and purple mite e)n 
pruned and ski fled t(‘a 


Xagri and Fukdah 

N 7 

1971 

13. 

Palliative mite trial (Red 
spider) ^ 

South Bank, Assam 

De)oria ; 


1971 

14. 

Red spider screening trial-I 


1 )essoie 


1971 

15 . 

Red spider screening trial- 11 


Hulwating 

— 

1971 

16. 

Red spider screening trial-III 

rr. 

Katanibari 

— 

1971 

17. 

Jassid trial 


Kakajan 

— 

1971 

18. 

Scale* insee t trial 

Darjeeling 

Happy Valle!y 

— 

1971 

19. 

Blister blight trial 


Vah Eukvar 


1971 

20. 

Helopeltis trial 

dacha; 

Silcoorie 

— 

1971 

21. 

Clockchafer trial 

Dooars 

Cihale)uni 

— 

1971 

22. 

'Permite trial 

North Bank, Assam 

Sonajuli 

— 

1972 
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MYCOLOGY DEPARTMENT 


No. 

Experiment 

Location of Estate 

Site E.) 

Index 

No. 

Year 

starting 

1. 

Screening of chemicals against 
Red rust 

South Bank, Assam | 

1 

Sy cotta 

AIR 

007 

1971 

2. 

Copper spraying at lower 
dilutions against Red rust 

)) 

> > 

MR 

008 

1971 

3. 

Red rust in relation to soil 


(jhillidary 

AS 

49 

1904 


rchahilitation ((Collaboration : 

j » 

Hansara 

AS 

50 

19(34 


Advisory branch j 


Duklingia 

AS 

48 

1964 

4. 

NPK manuring and its eiTect 
on incidence of I'liorny stem 
blight (collaboration : Diirjee- 
ling Advisory branch) 

Darjeeling, Wt st Bi iigal 

Sungma 

MC 

002 

19(36 

5. 

Application of a systemic fungi- 
('id(‘ against rhornystem blight 

jj 

Balasun 

MC 

0(J3 

1970 

6 . 

Elliciency of spraying against 
Black rot 

North Bank 

Ghoirallie 

i MB 

002 

19(38 

7. 

' I'dTect of extended rounds of 

1 North Bank 

Addabarie 

MB 

007 

1971 


spraying against Black rot 

South Bank 

Kakajan 

MB 

008 

1971 

8. 

1 

Control trial against ])urple 
root rot 1 

North Bank 

Baghmari 

MP 

001 

1965 


STATISTICS DEPARTMENT 


SI. 1 

No, Department 

1 

Project 

Site (T. E. ) 

Index 

No. 

Year 

startl'd 

1 2 

3 

1 

r; 

6 

1 . Statistics 

Uniformity trial 

Bokahola 

— 

1963 



(South Bank, Assam) 



2. 

' Uniformity trial 

Nagri I’arm 





(Darjeeling, West Bengal) 


19(34 

3. i 

Long-term 

Nya Sylce (Dooars,\V.B 

— 

1963 

1 

* defoliation 

Bhogotpore ( ,, ,, l 

1 

1963 

' ! 

experiment , 

Jiti ( ,, ; 

— 

1963 



Ho])e ( ,, ’> ) i 


1963 



1 Kurd f ,, ) 

— 

1963 
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ToCKLAI IllxPKRIMENTAl, STATION 


ENGINEERING RESEARCH & DEVELOPMENT DEPARTMENT 


SI 

No 

Experiment 

Index 

No. 

Location of estate 

j Site Tea Estate 

1. 

C’oiitimious r'ermeruiiig Machine 

E. 3 

South Bank,Assam 

Bccsako|)ie T. E. 

2. 

48” Disc Roller 

E. 2 

Sou til Bank, Assam 

Heeleakah T.E. 

3. 

Leaf Sizer Attachment i 

E.2 

1 1 

1 South Bank, Assam 

Kakajan W E. 

4. 

Manual Plucking Aid 

: E. 8 

South Bank, Assam 

Borbhetta 
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Appendix - C 


Published papers and papers in the Press 

1. Hancrjcc, B. 1971. I'heorctical models on the 
predator-prey relationship in Arthropods. Proc. 

Sot\, 24 .* 9- 12. 

(Abs. Tin* j>redator-pr(*y relationship in Arthro- 
poda is dependent, amongst others, on th(' preda- 
tion elheiency and escape mechanism ol tlie 
prey. Because of operation of these two opposite' 
lorres, natural populations do not completely 
disappear even under the pressure of' continuous 
predation. A mathematical me)dcl incorporat- 
ing these cejuipejnents is suggested. Laboratory 
experiments on two spexies of mites, e)ne predator 
'Iviophaous sp.) auel another, a pre'y [Phylopti- 
palpus sp.i, illustrate that l)y using this model the 
functional response curve can l)e e)l>tainecl. The' 
re'lationships ol the model to other mathematical 
rnodeds are discussed. j 

2. Banerjee*, B. 1971. Ecle)sie)n and ovipersition 

rliythms e)f‘ Andraca bipunctaia Walker ( Beimbycidae' : 
Lepide)pte’ra ) with a model for determining thee)re- 
tical moth eleiisities from ecle)sie)n rate. Indian J. 
Pad,, 33 : 1 - 8 . 

(.\l)s, r.closion and oviposition of the moth 
Andraca bipunctata follow sp('cific rhythmic patt(*rns 
with fixed time for activity during a 24 hour 
cycle. Moths emerge throughout the night, 
but with high frequency at both dawn and dusk. 
Oviposition is at maximum between 20.47 hi 
to 22.47 solar time. A common feature in both 
the behaviour patterns is their complete absense 
during the day-light hours. Eclosion and ovi- 
positiou follow daily rhythmic patterns iri'cs- 
pective of fluctuations in light and climatic 
factors in difTerent seasons. It is suggested that 
these rhythms are responses to an endo-ge'iious 
Inological clock. The mod(*l for determining 
theoretical moth densities appropriately predicts 
the moth density for any sampling day, provided 
cclosion is continuous.) 

( 93 


3. Bezbaruah, 11. P. 1971. C^ytological investi- 
gations in the family I'heaceae- I. C^iromosome 
numbers in some Camellia species and Allied Genera. 
Caryolooia. Vol. 24, N. 4 : 421-426. 

(Abs. Cytological investigations on eight 
Camellia species and three relati'd genera belong- 
ing to the family fheaceae have been made. 
C’hromosome numliers are listed for three species 
of Camellia and three species of related genera 
(Sehirna, Pyrenaria and Gordonia) of* which chro- 
mosome numix'rs have not previously beer. 
rc*|)oited. A new basic chromosome number 
n ^ 18 is recorded in Schtma wallichi (Ihois for 
the first time.) 

4. Biswas, y\jit K. & Biswas, Asim K. 1971. Bio- 
logical and Ghernical Factors Affecting the Valua- 
tions of North-East Indian Plains 'Teas I. --Statis- 
tical association of liquor characteristics with (ash 
valuations of l:)lack teas, Journal of the Science of Food 
and Agriculture y Vol. 22, No. 4, pp. 191-195. 

(Abs. An attempt has been made, by using 
the multiple' regression technique, to determine 
whetluT the term ‘quality’ of the North-lvasl 
Indian plains black tc'as has its own single charac- 
teristic as recognisabh' by tea-tasters or if it is 
the integration of some of the otlua* important 
lupior characteristics, vi/,., colour, strength, 
brightness, and briskni'ss, i\ud to determine the 
influence of those liquor characteristics quality 
on the ‘cash valuations’ of black teas. 

4’he study showt'd that regardless of methods 
of manufacture, the li(]uor character quality 
of North-East Indian plains black teas was 
found to depend mainly on briskiu'ss and, to 
a minor ('xtent, on other liquor (4iaracteristic(s) 
vvhi(di varic'd from taster to taster; quality 
being increased with an incrc'asc in briskness. 

Clash valuations both of C.'i'.C. and ortlu^dox 
manufactured teas of North-East Indian plains, 
d('pended mainly on quality and/or briskness 

) 



Tocklai Experimentai. Station 


and, to a minor extent, on other liquor charac- 
teristic (s) which varied from taster to taster; 
cash valuation being increased with increase 
\u quality and /or briskness.) 

5. biswas, Ajil K, Biswas, Asim K. & Sarkar, A.R. 
1971 Biological and Chemical I'aclors Airccting 
the Valuations of North-East Indian Plains I'eas 
IF. -Statistical evaluation of the biochemical 
constituents and their effects on briskness, quality 
and cash valuations of black teas, Journal of the 
Science of Food and Agriculture, \^ol. 22, No. 4, pp. 
196-204. 

f Abs. An attempt has l)een made to determine, 
by using the multiph* regression technique, 
the most important biochemical constituents 
affecting ‘briskness’, ‘quality’ and ‘cash valuation’ 
and also their effects on these liquor characteris- 
tics and on the cash valuation ol” North-East 
Indian plains black t('as. 

'fhe multiple regression analyses showed 
that regardless of tasters, for crushing, tearing 
and curling (C.T.C.) majiufactured teas, five 
biochemical constituents — total oxygen uptake and 
theogallin ( fO) of unprocessed tea shoots, and 
theoHavin ('PE)» tpicatcchin gallate (EGG) and 
PG of black tea— together accounted for the 
major part of the total variations in each of brisk- 
ness, quality and casli valuation, f or orthodox 
manufactured teas, seven constituents- enzyme 
activity, total oxygen uptake and EGG of un- 
y)rocessed tea shoots, and TF, EGG, I’G and 
water-soluble solids (other than ash, TF, thearu- 
bigin, epigallocatechin, epigallocatechin gallate 
(EGGG), EGG, TG, caffeine nitrogen and amino 
acid nitrogen) of black tea together accounted 
for the major part of the total variations in brisk- 
ness, quality and cash valuation. 


Further, regardless of tasters and methods of 
manufacture, four biochemical constituents total 
oxygen uptake of unprocessed tea shoots, and 
'I’F, EGG and TG of black tea were the main 
guiding constituents of a desirable North-East 
Indian plains tea because these four constituents 
together accounted for about 50 of the total 
variations in each of briskness., quality and 
cash valuation, both of T.G. and orthodox 
teas. The effects of total oxygen uptake and FF 
on each of briskness, quality and cash valuation, 
both of Cf T.G. and orthodox teas, were generally 
found to be beneficial, whereas the effects of 
EGG and TG of black tea were generally 
beneficial only beyond certain concentrations.) 

6. Dutta, S. K. & Barbora, B. G. 1972. Weed 
control in Tea in North East India. Planters J. 
& Agricidtnrlst, Vol. XLIX, No. 1, pp. 7. 

(Abs. Fhe names of common weeds in tea, 
their manual and chemical control by spraying 
are described in detail). 

7. Kakoty, N. N. 1972. Destructive pests of tea 
and their control. Plant Protect. Rept. 2, (1 j, pp. 7-13. 

(.Abs. Diagnostic feature’s of tea pests and control 
measures against them are discussed). 

8. Banerjee, B. A Markovian approach to cumu- 
lative mating freqiu’ncy in insects. Kcologia (In 
the press) 

9. Sengupta, N. S. Biology of the tea seed bug, 
Poecilocoris latus Dali. (Pentatomidae : Hemiptera),, 
a pest of tea seed in North East India. Indian J. 
Ent. (In the press). 
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Appendix-D 


Summary of meteorological ohservations during 197 1 
Tablt : I Tocklai {Mid i4isam) 


Latitude i 26^ \T N 


Longitude : 94o 12’E Alitude : 8G.6 metres a.m.s.l. 




Dailv temnerature 

1 

Rainfall 

Daily 

Daily soil 

(^Und 

trmpcraVvuf \ 

MomtUy 

Month ' 

1971 

. _ 

■ 



___ 


Monthly 
in mm 

Day 

with 

0 . 03 

Sui\- 

shine 

in 

ev grass) 

Dejjth 


Evaporation 

Mean 

Max. 

Mean ' 
min. 

Mean 

High- ' 
est 

Lowest 



Open I 
pan 
in mm 

Pen- 
man ii 

mm 



mm 

and 

above 


5 cm 

15 cm 

30 ( m 

January 

22.1 

10.3 

16.2 

24.5 

7.7 

13.2 

7 

5.6 

17.5 

17.8 

18.8 

3().8 

57. ( 


(22.1) 

(9.2) 

(15.8) 



(21.7) 

(5) 

(5.8) 

(18.8) . 

(18.2) 

(18.9) 



h ebi Liary 

2:l:i 

1 1 .6 

17.4 

27.8 

7.5 

29. G 

9 

6.5 

19.0 

18.8 

19.2 

51.2 

78.1 


(2t.l) 

(11.8) 

(18.0) 



(32.3) 

(7) 

(G.2) 

(20. G) 

(19.8) 

(20.2) 



March 

29. 

15.5 

22.4 

34.3 

1 1 . 1 

21.0 

7 

7.7 

28.4 

22.9 

22.9 

91.1 

135. 


(27.5) 

(15.4) 

(21.4) 



(82.0) 

(11) 

(G.G) 

(24.1) 

(24.1) 

(23.0) 



April 

28.9 

19.8 

24.4 

33.5 

15.5 

84.4 

13 

5.9 

2(i.4 

26.3 

26.0 

91 . 1 

no. 


(28.7) 

(18.9) 

(28.8) 



(189.7) 

(IG) 

(5.9) 

(27.0) 

(25.8) 

(25. G) 



May 

80. 1 

22.2 

26.2 

34.7 

19.0 

215.4 

19 

6.0 ; 

29.0 

28.4 

27.8 

102.3 

163.' 


(29.9) 

(21.7) 

(25.8) 



(284.7) 

(20) 

(5.0) 1 

1 (^B.O) 

(27.6) 

(27.6) 



.1 line 

81.9) 

24.9 

28.4 

34.7 

23.5 

497 . 3 

1 

5.0 ' 

31.5 

30.6 

30.5 

100.8 

159. S 


(81.. 5) 

(24.1) 

(27.8) 


1 

(324.5) 1 

(28) 

(4.4) 

' (30.6) ! 

(29.6) 

(29.3) 



July 

82.0 

24.9 

28.4 

35.0 

1 23.0 

329.5 I 

22 

4.8 

31.3 

31 .0 

31 .0 

112.3 

159. ( 


(82.2) 

(24.5) 

(28.4) 



(385.6) I 

(25) 

(4.7) 

(31.4) 

(30.5) 

(30.4) 



August 

81.1 

24.5 

28.0 

33.6 

22.2 

476.7 

2G 

5.3 

30.8 

30.4 

30.6 

97.4 

157. ( 


1 (82.0) 

(24.5) 

(28.2) 



(339.0) 

(23) 

(5.0) 

(31.4) 

(30.6) 

(30.4) 



Sej4l(‘ml)er 

1 81.8 

24.5 1 

28.2 

3'1.() 

23.0 

227.8 

14 

5.8 

30.9 

30.4 

30.6 

97.4 

140. i 


(81.2) 

(23.8) 

(27.3) 



(254.3) 

(19) 

(5.0) 

(30.6) 

(30.1) 

(30.2) 



( )rtol)er 

29.0 

21 .9 

25.4 

; 32.4 

17.7 

191.9 

19 

5.3 

! 27.8 

27.8 

28.1 

69 . 8 

112.( 


(29.8) 

(20.9) 

(25.1) 

1 ' 


(116.2) 

1 (12) 

(5.6) 

(28.4) 

(27.9) 

(28.2) 



No\'eml)cr 

; 2.8.1 

14.9 

20.2 

! 29.3 

9.9 

75. 1 


6 . 3 

22.6 

22.8 

23.7 

37.5 

78. ‘ 


1 (20.8) 

(15.1) 

(20.7) 

1 


(26.9) 

w 

(0.1) 

(21.0) 

(23.6) 

(24.5) 



1 )ecember 

! 28.4 

10.3 . 

Hi. 8 

i 25.7 

7.3 

29.4 

8 

6.9 

18.4 

18.4 

19.7 

31.7 

(*0.‘ 


! (28,4) I 

(10. 0) 

1 (17.0) 

j 


(10.1) 

{■i) 

(5.9) 

(20.0) 

(19 6) 

(20.6) 




Percent Relative humidity 
J'ah/e : I {a) Tocklai . 


1 lours of 
observations 


1. S. T. 

Jan. 

Feb. 

March 


May 

j une 

July 

.\ug. 

Sep. 

Oct. 

Nov 

1 )er. 

0613 

94 

92 

89 

90 

90 

91 

91 

9;i 

93 

95 

95 

94 


(97) 

(95) 

(92) 

(91) 

(95) 

(95) 

(94) 

(94) 

(95) 

(97) 

(97) 

(97) 

1313 

55 

53 

43 

59 

GG 

72 

72 

75 

70 

75 

59 

55 

(58) 

(54) 

(54) 

(G2) 

(71) 

(75) 

(75) 

(75) 

(74) 

(71) 

((■4) 

(ol) 


Note : 


(i) Data in brark(‘ts show pn'vious avera^^os 

(ii) Soil temperature at dilTerent depths are the mean of morning and afternoon readings, 

(iii) Penman in mm means Penman estimate ol evaporation Irom an open water surlace. 
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ToCKJ.AI ExiERiMLNTAL STATION 


Suninuity of nieteorofopjcal obseria*wm diirlnsf 1971 
Table : 2 Silcoorie (C'achar) 


L titudc : 24®50’ N 


Loni^itude : 92° 48* 


Altitude t 39.6 metres a. ni.s.l 


Uonth 

1971 


Daily temperatur' 



Rainf 

dll 

Day 

wiOi 

0.03 

mm 

and 

above 

Daily 

sun- 

shine 

in 

hours 

J4aily soil lemperature 
(Under grass) 

Monthly 

Kvaporalion 

mean 

n.ax. 

mean 

min. 

in(\m 

Highest 

Lowest 

Monllily 
in mm 

Depth 

Open 

j)an 

in mrti 

1 

Penman 

1 

j in mm 


5 cm 

15 cm 

30 cm 1 

[anuai y 

25.6 

11.0 

18.3 

28.3 

8 . 3 

12.3 

- 

7.8 

21.0 

20.4 

22.0 

57.4 

! 80.0 


('X9) 

(10.9) 

(18.4) 



(22.2) 

( -') 

(8.0) 

(21.4) 

(20.-0 

(21.3) 


' 

February 

10 . 1 

14.5 

22.3 

31 .8 

13.1 

()1 .8 

1 

8.9 

22.5 

21.4 

22.4 

79.7 

114.8 


(;7.3) 

(12.8) 

(20.0) 



(52.0) 

( 1) 

(8.1) 

(23.3) 

(22.0) 

(22.4) 



Vfnrrli 

12 . 7 

15. <1 

24.2 

3(i.6 

12.1 

9.6 

3 

8.9 

28.6 

27.0 1 

27.0 

130.8 

157.1 


(>0.6) 

(i(..(i) 

(23.6) 



(112.7) 

( 8) 

(7.8) 

(26.7) 

(25.4) ' 

(25.4) 


1 

\pril 

!9.6 

19.7 

24.6 

34.9 

17.2 

218.0 

18 

t) . 4 

27.8 

2 6 . ( ) , 

27.0 

113.2 

1 146). 8 


CO. 7) 

(20.-)) 

(2,-..l) 



(221.8) 

(13) 

(7.8) 

(29.6) 

(28.2) 1 

(28.0) 


1 

May 


22.7 

27.4 

35 . 7 

19.0 

1 206.1 

17 

7.5 

31.3 

30.0 

29.8 

130.8 

188.3 


( -CO) 

(22.8) 

(27.4) 



! (382.8) 

(19) 

(6 .5) 

(30.6) 

(29.4) 

(29.4) 



|une 

12.3 

24.6 

28.4 

36. 1 

: 23.3 

: 478.0 

27 

4. 1 

31.8 

30.7 

30.7 

103.5 

' 145.6 


(1.6) 

(24.5) 

(28.0) 



(597.6) 

(24) 

(1.1) 

(30.6) 

(29.6) 

(29.6) 



lulv 

12.2 

24.7 

28.4 

36. 1 

23.3 

420.0 

2.') 

3.8 

31.5 

30. (> 

30.8 

92 . 5 

145.5 


(0.1) 

(25.0) 

(28.6) 



(541.9) 

(27) 

(1.5) 

(31.4) 

(30.4) 

(30.4) 



August 

'.1.1 

24.3 

27.7 

35. 1 

22.9 

; 487.0 

' 29 

! 4.0 

30.6 

30.0 : 

30.2 

92 .9 

13 .7 


(0.2) 

(25.0) 

(28.6) 



i (436.8) 

(25) 

i (l.B) 

(31.4) 

(30.6) 

(30.6) 



*s;-pleiiibei 

1 12.3 

24.3 

28.3 

3fl. 1 

22.9 

1 271.3 

20 

' 6 . 3 

31.5 

30 . 5 1 

30 . 5 

1 1 1 .0 

M9.9 


! (0.3) 

(24.6) 

(28.4) 



(351.7) 

(18) 

(5.6) 

(31.2) 

(30.1) j 

(30.5) 



Dclolx-r 

1 .1.2 

23.1 

2 7 2 ' 

3t.3 

' 19.1 

1 321.2 

1.5 

5 . 5 

29.4 

' 28.8 ' 

29.3 

83. (i 

122.6 


( l.l) 

(22.4) 

(26:5) 



! (216.3) 

(11) 

(6.5) 

(29.4) 

(38.8) 

(29.0) 



Non (Mnl)er 

‘7.8 

16.3 

22.0 

31.9 

10.9 

95.6) 

7 

j 8.0 

' 24.6 

24.2 

1 25.1 

61 .9 

99.1 


1 ( 1.‘2) 

(17.0) 

(23.1) 



( 17.7) 

( 2) 

1 (7.B) 

(25.9) 

(25.5) 

(26.0) 



Det ember 

1 :'..2 

i 12.0 

19. 1 

29.6 

10.1 

2.8 

1 

8.8 

22.0 

1 21.5 

1 22.8 

59.0 

81.7 


1 r /. o ) 

! (12.6) 

(19 8) 


1 

: ( 7 . 6 ) 

( 1) 

, (7.9) 

(17.8) 

1 (22.4) 

(23.0) 


1 


Peneni Relative hutnidily 
Table : 2(a) Silcoorie 


1 1 )'.n s of 
«> )se: \- It ions 


1. S. T. 

.].uu 

Feb. 

Maidi 

April 

May 

June 

.Ji6y 

Auk. 

Sept. 

Oct. 

Nov. 

Dec. 

(M,19 

99 

95 

92 

92 

92 

9() 

9(i 

97 

96 

94 

98 

99 


(98) 

(97) 

(93) 

(91) 

(91) 

(95) 

(95) 

(96) 

(95) 

(97) 

(97) 

(98) 

1 :i9 

14 

38 

32 

(->2 

t)4 

76 

73 

76 

72 

70 

61 

54 


(46) 

(43) 

(44) 

(55) 

(67) 

(76) 

(75) 

(74) 

(71) 

(67) 

(55) 

(18) 


Note ; — 


(i) Data in I Markets show previous averages. 

(ii) Soil lemperature at different depths are the mean ornit>rning and afternoon readings, 
iii) Penman in mm means Penman estimate of evaporation from an open watersurfacc. 
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Annual Sgientivic Report For 1971-72 



Percent Relative humidity 
Jahle : 3{a) Nncirakata 


TTours ol 


obs(*rvations 

I. s. r. 

Jan. 

Feb. 

March 

April 

June 

Jwly 

Aug. 

Se})t. 

Det. 

Nov. 

Nov. 

Dec. 

0G34 

1334 

90 

(84) 

50 

(51) 

79 

(81) 

40 

(50) 

(S7 

(75) 

36 

(51) 

87 

(75) 

65 

(52) 

87 

(86) 

70 

(69) 

95 

(95) 

81 

(82) 

96 

(96) 

81 

(84) 

97 

(9()) 

m 

(H2) 

99 

(95) 

78 

(79) 

89 

(88) 

67 

(66) 

Hb 

(8(,) 

34 

(58) 

82 

(86) 

53 

(53) 


Note (i) Data in brackets show previous average-s 

(ii) Soil temperature at different depths are the mean ol monung and alteriioon jeaelmgs 

(iii) Penman in nun means Penman estimate of evaporai’on from an «»prn water surhu e. 
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Tocklai Experimental Station 


Summary of meteorological observations during 1971 
Table : 4 Nagri Farm (Darjeeling) 


Latitude* s 26'"55’N 


Longitude : 88° 12*E 


Altitude : 1158.2 metres a.m.s.K 


Month 

1971 


Daily temperature 


1 Rainfall 


Daily 

Daily soil temperature 
(under grass) 

Mon t hly 


Day 

with 

0.30 

mm 

and 

above 

shine 

in 

hours 

jcivapor 

aiion 

Mean 

max. 

Mean 

min 

Mean 

Highe.st 

Lowest 

Monthly 
in in in 

Depth 

Open 
pan 
in inm 

Penman 

in 

mm 

5cm 

15 cm 

30 cm 

J anuary 

14.7 

7.6 

11.2 

19.1 

4.5 

4.3 

2 

5.8 

14.3 

13.0 

15.2 

42.6 

53.3 


(15.2) 

(7.8) 

(11.5) 



(19.5) 

(3) 

(6.4) 

(13.1) 

(12.5) 

(13.9) 



February 

16.0 

9.1 

12.6 

22.3 

4.8 

4.9 

2 

5.5 

14.7 

12.6 

14.6 

55.8 

73.0 


(16.9) 

(9.6) 

(13.2) 



(17.4) 

( 3) 

(6.1) 

(14.8) 

(13.7) 

(14.6) 



March 

23.2 

14.0 

18.6 

26.7 

7.0 

19.1 

4 

7.6 

20.8 

18.0 

19.0 

125.3 

132.5 


(20.8) 

(12.8) 

(16.8) 



(60.8) 

(S) 

(6.7) 

(18.8) 

(17.2) 

(17.5) 



April 

21.9 

14.0 

18.0 

26.3 

12.2 

318.6 

22 

3.1 

19.6 

17.6 

19.1 

69.4 

100.6 


(23.6) 

(15.9) 

(19.8) 



(75.0) 


(6.0) 

(21.9) 

(20.2) 

(20.3) 



May - 

23.0 

16.0 

19.5 

25.4 

14.0 

j 223.6 

26 

4.5 

22.2 

19.8 

21.7 

64.1 

127. a 


(24.0) 

(17.3) 

(20.6) 



(201.3) 

(18) 

(5.4) 

(23.6) 

(22.1) 

(22.0) 



J une 

24.4 

18.3 

21 .4 

27.8 

17.6 

581.1 

29 

2.4 

24.4 

22.3 

23.5 

, 60.5 

105. ft 


(24.0) 

(18.8) 

(21.4) 



(418.2) 

(25) 

(3.0) 

(24.5) 

(23.3) 

(23.2) 



July 

24.7 

18.8 

21.8 

27.8 

17.5 

664.3 

28 

2.6 

25.4 

22.9 

24.0 

69.7 

115.2 


1 (^4.1) 

(19 4) 

(21.8) 



(672.0) 

(27) 

(2.4) 

I (24.8) 

(23.7) 

(23.8) 



August 

1 24.3 

18.7 

21.5 

27.4 

17.1 

396.8 

28 

2.4 

25.2 

22.8 

24.0 

53.9 

104. S 


! (24.6) 

(19.1) 

(21.8) 



(480.5) 

(27) 

(3.2) 

(25.2) 

(24.6) 

(24.2) 



September 

1 24.8 

18.1 

21.4 

27,8 

16.8 

233.1 

21 

3.4 

24.6 

22.7 

23.9 

60.2 

100.0 


(24.3) 

(18.3) 

(21.3) 



(309.5) 

(20) 

(4.1) 

(24.4) 

(23.4) 

(23.8) 



October 

24.1 

16.2 

20.2 

25.9 

13.4 

201.6 

II 

5.9 

21.7 

20.4 

22.0 

74.6 

102.5 


! (23.2) 1 

(15.5) 

(19.3) 



(129.7) 

(7) 

(6.9) 

(22.1) 

(21.0) 

(21.8) 



November | 

20.5 

12.0 

16.2 , 

1 24.3 

9.9 

15.0 

5 

(7.1) 

. 18.0 ; 

16.4 

18.8 

62 . 5 

76.8 

1 

1 

(20.0) 1 

1 (11.7) 

(15.8) 



( n .5) 

(2) 

(7.0) 

(18.0) 

(17.3) 

(18.7) 



Dcccmb<*r ; 

18.7 , 

9.3 1 

1 0.0 

21.9 

7.0 

1.3 

1 

8.1 

14,4 ; 

12.6 

1 15.3 

.56.2 

64.9 


(17.6) 1 

1 ( 9.3) 

(13.4) 1 



(2.7) 

(1) 

(6.9) 

1 (14.8) ! 

(14.1) 

(15.7) 

1 



Percent Relative humidity 
Table : \(b) Nagri-Fann 


Hours of 
observations 


I. S. T. 

Jan. 

Feb. 

Marc 

April 

May 

Juno 

.Jwly 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

0637 

74 

66 

57 

80 

82 

94 

91 

94 

92 

80 

67 

52 


(70) 

(70) 

(65) 

(67) 

(80) 

(92) 

(94) 

(94) 

(89) 

(76) 

(69) 

(70) 

1337 

73 

61 

50 

75 

84 

88 

88 

86 

88 

79 

66 

57 


(69) 

(66) 

(61) 

(66) 

(82) 

(89) 

(90) 

(88) 

(86) 

(79) 

(73) 

(71) 


Note 


(i) 

(ii) 

(iii) 


Data in brackets show previous averages 

Soil temperature at different depths are the mean of morning and afternoon readings 
Penman in mm means Penman estimate of evaporation from an open water surface. 
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